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directive antenna arrays into retro-directive noise-correlating (RNC) radar will allow the radar to operate in
omni-directional search mode.  The result of this project will be a new type of search-mode radar having
promising performance in terms of short acquisition time and low probability-of-intercept.  The RUFAS
technology is planned for transition to the Army and Marines.

FY 2008 Accomplishments:
-  Developed and implemented Doppler filters and tracking algorithms.
-  Demonstrated 3-dimensional tracking (range, azimuth, and elevation) of small caliber bullets, and
Rocket Propelled Grenades (RPGs), and mortars during range live-fire experiments.
-  Designed and demonstrated ultra-fast radar using retro-directive antenna arrays that show a significant
reduction in probability-of-intercept compared to traditional search radars based on coherent transmitters.
-  Initiated production manufacturability study.

FY 2009 Plans:
-  Conduct cost trade study and determine system design limitations to finalize RUFAS design
capabilities.
-  Initiate limited full-scale prototype production to support U.S. Army and U.S. Marine Corps (USMC)
platform integration requirement and field evaluations.

FY 2010 Plans:
-  Develop and conduct field experiments in support of USMC initial end-user field evaluations.
-  Complete transition to Army and/or Marines.

Network Enabled by WDM-Highly Integrated Photonics (NEW-HIP)*
*Formerly Fiber-Optical Network for Aerospace Platforms.

(U)  The Network Enabled by WDM-Highly Integrated Photonics (NEW-HIP) program will facilitate building
or upgrading military aircraft and other aerospace platforms with a wavelength division multiplexed (WDM)
single-mode fiber-optic networking infrastructure.  This will have many capabilities that are well beyond
those of currently used copper- and multi-mode-fiber-based technologies.  Originally, the program focused

2.500 5.845 5.100
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on specific technologies for application on the Navy’s EA-6B Prowler aircraft, however, the program
has been broadened to focus on technologies that will provide advanced capabilities to a multitude of
military aircraft, such as the Joint Strike Fighter (JSF).  The NEW-HIP technologies and associated
architecture will provide: scalability in the bandwidth and the number of connected devices; immunity to
electromagnetic interference (EMI) and cable cross-talk; reduced cable and overall system weight and
volume; increased reliability without an associated weight or volume penalty; ease of integration and future
upgradeability; and the ability to carry mixed analog and digital signal formats.  This will be accomplished
by taking full advantage of single-mode fiber-optic WDM technology and leveraging optoelectronic and
photonic integration techniques developed in DARPA photonics components program.  To reduce the size,
weight and power and to increase the reliability and the flexibility of interconnecting arbitrarily placed client
devices with various signal formats, the NEW-HIP program will use passive, transparent and wavelength-
routing technology at the core of the network, and tunable optical transmitters and receivers (transceivers)
to inter-connect the client devices at the edge of the network.  The technologies developed under this
program are planned for transition to the Services.

FY 2008 Accomplishments:
-  Developed the target performance specification for NEW-HIP circuits to satisfy the generalized avionic
networking requirements.
-  Conducted a successful proof-of-concept demonstration of high fidelity wideband analog signal
transmission for the AN/ALQ-217 Electronic Support Measures (ESM) system using a WDM optical link in
place of expensive precisely tuned coaxial copper cables.

FY 2009 Plans:
-  Develop the architecture of the avionics optical network that satisfies the aforementioned requirements.
-  Develop the target performance specification for NEW-HIP circuits to satisfy the environmental
requirements of the Joint Strike Fighter (JSF) program.
-  Design and prototype the following key optoelectronic components: tunable digital and analog
transmitters, tunable digital and analog receivers, multi-channel digital and analog receivers and passive
wavelength broadcasting and routing components with focus on digital performance metrics.
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FY 2010 Plans:
-  Complete the development and prototyping of the key optoelectronic components, adding analog signal
capabilities.
-  Conduct end-to-end performance testing of the digital and analog networking systems.

Military Networking Protocol (MNP)*
*Formerly Next Generation Routing and Addressing.

(U)  The Military Networking Protocol (MNP) program seeks to develop networks with full military
organizational unit attribution.  Current network routing methodologies use internet protocol (IP) address
numbers that are distributed in no defined pattern or methodology.  As a result, current routing systems
spend large amounts of time and computing power updating and maintaining tables that “point”  to where
different IP addresses are located geographically.  The MNP program will resolve this issue with network
addressing schemes that will reduce the load on routers as well as greatly simplify router configuration.
By clearly identifying network traffic, MNP allows the network infrastructure to provide prioritization levels,
reallocate bandwidth between different users or different military units, and automatically make quality
of service decisions.  MNP traffic will be compatible with existing Internet infrastructure and may allow or
deny entry or transit of unauthenticated data and transmit data as fast as (or faster than) existing network
protocols.  Hardware developed in this program will be self-configuring and will greatly reduce the need for
trained network personnel and overall network’s maintenance cost.  This program is planned for transition
to the Services.

FY 2008 Accomplishments:
-  Investigated transition opportunities for new network addressing schemes and completed trade study
on the impacts on state of the art technology.
-  Completed military utility analysis to establish program stretch goals.

FY 2009 Plans:
-  Develop machine naming schema for data packets that are geographically based and that allow for fine
grained control of precedence and improved quality of service capabilities.

1.250 4.550 2.000
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-  Develop tactical router replacements that work with existing computers/routers and require no new
configuration and enable self-forming networks that will result in at least an order-of-magnitude reduction
in training, configuration, and installation time.

FY 2010 Plans:
-  Develop changes to Domain Naming Server (DNS) functions to accommodate the forwarding of
services to mobile users.
-  Conduct demonstrations in operationally relevant environments.

Scalable MMW Architectures for Reconfigurable Transceivers (SMART)
(U) The Scalable Millimeter-wave (MMW) Architectures for Reconfigurable Transceivers (SMART)
program is developing a new technology for producing very thin millimeterwave array apertures and
transceivers.  The technology development will culminate in the demonstration of a large-sized coherent,
active electronically steerable array (AESA) with an output power density of 5W per square cm and a
total layer thickness of less than 1cm.  The SMART technology approach will result in a breakthrough
in performance over conventional millimeterwave approaches.  The 3-dimensional (3-D) multi-layer
assembles that are being developed will greatly reduce AESA packaging complexity and will enable
very compact, low-cost, millimeterwave and radio frequency circuit “building blocks” to combine to form
arbitrarily large arrays.  New capabilities, such as the ability to construct reconfigurable and/or multi-band
AESAs and other MMW circuits, will be enabled by this architectural approach.  This program will transition
through industrial producers of MMW radar systems for DoD applications.

(U) The Analog Logic program will develop and demonstrate architectures, designs, and development
tools for implementing computational functions in analog circuitry to overcome performance limitations
inherent in digital designs.  This program will apply the technologies to signal processing functions typically
performed in digital form, which experience design complexity, high power consumption, thermal loads,
limits to computational speeds, loss in dynamic range, and susceptibility to manufacturing variances.  The
Analog Logic program will build and demonstrate an analog-only signal processing capability with no local
oscillator, down conversion, or analog-to-digital conversion.  The Analog Logic program will also develop

8.200 10.540 14.026
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the algorithm libraries and an automated development tools needed for developing algorithms in a low-cost
fashion similar to Very-High-Speed Integrated Circuit (VHSIC) Hardware Description Language (VHDL).

(U) The Analog Logic program has the potential to reduce complexity and power requirements for signal
processing functions while improving performance relative to digital implementations in field programmable
gate arrays (FPGA), digital signal processors (DSP), and general purpose processors (GPP).  The
result is a significant reduction in system cost, increase in battery life, and higher system reliability
and performance for critical wireless military communications system components.  Furthermore, the
technology will enable computational scaling to extend beyond anticipated limitations described by Moore’s
Law (the number of transitions on integrated circuits has doubled every year since the integrated circuit
was invented).  As a result of this effort, there will be a great saving in cost, power, and volume to many
modern military systems implementing wideband signal spreading, spectrum utilization, multiple input
multiple output channels and radar applications.  This program is planned for transition to the Army.

FY 2008 Accomplishments:
Scalable Millimeter-wave Architectures for Reconfigurable Transceivers (SMART)
-  Achieved an integrated, sixteen element (4x4) transmit (only) millimeter-wave AESA with output power
greater than 5W/cm^2 and thickness less than 10mm.
-  Demonstrated in an anechoic chamber the ability to direct the beam.
-  Initiated development of prototype receiver components.

Analog Logic
-  Developed analog logic designs and prototypes of signal processing components.
-  Established analog logic hardware description library (HDL) of basic arithmetic operators.

FY 2009 Plans:
Scalable Millimeter-wave Architectures for Reconfigurable Transceivers (SMART)
-  Incorporate receive capability into the AESA while maintaining the thin dimension.
-  Demonstrate high isolation between transmit and receive functions.
-  Conduct evaluations and demonstrations of prototype components.
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-  Initiate development of design automation algorithms and tools.

Analog Logic
-  Demonstrate initial analog logic signal processing prototypes.
-  Develop integrated analog logic circuitry for insertion into prototype radio receiver.
-  Design concepts and tools for integrated design flow of analog logic circuitry.

FY 2010 Plans:
Scalable Millimeter-wave Architectures for Reconfigurable Transceivers (SMART)
-  Complete initial testing of integrated components at high frequencies.
-  Demonstration of a large-size integrated transceiver array of 400 active elements with high output
power, low losses, and low noise.

Analog Logic
-  Demonstrate end-to-end capability of a receiver prototype using integrated analog logic components.
-  Develop and demonstrate an initial capability for automated design and synthesis of analog logic
circuitry using the HDL.
-  Produce designs for ultra high-speed analog logic components.
-  Establish technology transition planning for use of the analog logic capability for DoD applications.

Wireless Network after Next (WNaN)
(U)  The Wireless Network after Next (WNaN) program goal is to develop and demonstrate technologies
and system concepts enabling densely deployed networks in which distributed and adaptive network
operations compensate for limitations of the physical layer of the low-cost wireless nodes that comprise
these networks.  WNaN networks will manage node configurations and the topology of the network to
reduce the demands on the physical and link layers of the nodes.  The technology created by the WNaN
network effort will provide reliable and highly available battlefield communications at low system cost.

(U)  The WNaN program will develop a low-cost handheld/body wearable wireless node that can be used
to form high-density ad-hoc networks and gateways to the Global Information Grid.  This program will also

15.739 22.958 24.414
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develop robust networking architecture(s) and network technologies/processes that will exploit high-density
node configurations.  This program will culminate in a large-scale network demonstration using the multi-
channel nodes.  The results of the initial WNaN technology are planned for transition to the Army.

FY 2008 Accomplishments:
-  Designed and built a handheld multi-channel WNaN radio that utilizes high volume, low cost
Commercial off-the-shelf (COTS) radio frequency integrated circuits (RFIC), narrowband tuning filters and
dual-core Digital Signal Processor (DSP) baseband processing.
-  Developed, integrated, and tested low risk and enhanced network technologies that exploited diverse
paths and frequencies to support the network formation.
-  Produced prototype WNaN radios and integrated the low risk network technology for initial test and
experimentation.

FY 2009 Plans:
-  Conduct demonstration of ten prototype WNaN radios with low risk networking technology to include
Combat Net Radio through packetized voice, simple IP services through Ethernet connection, and
Position Location Information (PLI).
-  Conduct demonstration of forty prototype WNaN radios with first enhanced networking technology to
include Disruption Tolerant Networking (DTN) and spectrum policy reasoning.
-  Develop, integrate, and test of the second enhanced network technologies that exploit diverse paths
and frequencies to support network scalability and network formation of tens of thousands of operational
nodes.
-  Demonstrate a communication system where the network layers can mitigate shortfalls in the radio
physical layer.
-  Develop 100 advanced prototype WNaN radios that matches production form factor.
-  Develop gateway capabilities for interoperability between networks.
-  Initiate wireless mobile ad-hoc network (MANET) capability among gateways.
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FY 2010 Plans:
-  Conduct test and demonstration of 100 advanced prototype WNaN radios with the second enhanced
network technologies.
-  Develop, integrate, and test of the full function network technologies that exploit diverse paths and
frequencies to support network scalability and network formation of tens of thousands of operational
nodes.
-  Build and test 500-1000 pre-production WNaN radios.
-  Integrate final version of advanced full function network technologies into the WNaN pre-production
prototype radio.

Networked Bionic Sensors for Threat Detection
(U)  The Networked Bionic Sensors for Threat Detection program will develop and demonstrate low
power micro-sensor devices and networks for multiple missions including, language/speech detection and
recognition processing, and shooter localization.  The system will use ultra-low power signal conditioning/
processing front-end processors with advanced algorithms for distributed sensor network applications.
This program will provide the ability to discretely monitor buildings, human presence detection/tracking
in other sensitive areas, enable force protection, and provide battle damage information.  Intelligence,
surveillance, and reconnaissance (ISR) capabilities will be enhanced with this technology by allowing
detection and tracking of high-value targets with hand emplaced or air deployed sensor networks.  The
technology developed is planned for transition to the U.S. Marines Corps in FY 2013.

FY 2008 Accomplishments:
-  Conducted preliminary test and analysis of Bionic Ear Sensor.

FY 2009 Plans:
-  Develop a system architecture to exploit network of low-power micro-sensor devices.
-  Conduct system design trades of power vs. performance sensitivity and accuracy.
-  Develop algorithms for acoustic micro-sensor network exploitation for threat detection.

1.500 2.950 2.000
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FY 2010 Plans:
-  Design a brassboard system for field environments.
-  Build prototype systems for operational evaluation.

Mobile Networked Multiple-Input/Multiple-Output (MIMO) (MNM)
(U) The Mobile Networked Multiple-Input/Multiple-Output (MIMO) (MNM) project will pursue MIMO
communication systems, which have the potential to increase data rates by 10-20 times above current
systems.  MIMO will use multipath to create parallel channels in the same frequency band thereby
increasing spectral efficiency.  This effort will demonstrate the MNM capability under dynamic urban Non-
Line-of-Sight multipath channel conditions where conventional techniques are degraded.  This effort will
undertake advanced MIMO technology development and perform field demonstrations of mobile ad hoc
networks (MANETs).  This effort will culminate in the development of a wideband form-factor (Joint Tactical
Radio System (JTRS) cluster 1 size PC card) system.  The MNM technology is planned for transition to the
Army in FY 2011.

FY 2008 Accomplishments:
-  Designed, built, tested, and demonstrated a multi-channel MNM radio that utilizes high volume, low cost
COTS RF circuits, narrowband tuning filters and Digital Signal Processor (DSP) baseband processing.
-  Demonstrated 120 Mbps throughput in laboratory testing for multiple communications modes.
-  Designed, tested and demonstrated ability of MNM technology to perform in a narrowband interference/
jamming environment using MIMO spatial nulling approaches.
-  Developed, integrated, and tested low risk network technologies that exploit diverse paths and
frequencies to support network scalability and network formation.

FY 2009 Plans:
-  Continue development, integration, and test of high risk enhanced network technologies that exploit
diverse paths and frequencies to support network scalability and network formation to support thousands
of operational nodes.
-  Continue development, integration, testing and demonstration of MNM wideband interference mitigation
technology.

1.500 3.000 4.000
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FY 2010 Plans:
-  Demonstrate a communication system where the network layer can mitigate shortfalls in the physical
layer in a live eight node demonstration.
-  Design, build, test, and demonstrate handheld/body wearable multi-channel MNM radio that utilizes
high volume, low cost COTS RF circuits, narrowband tuning filters and dual-core DSP baseband
processing.

Mobile Ad Hoc Interoperability Networking GATEway (MAINGATE)
(U) Building upon gateway technology developed under the WNaN and Future Combat Systems (FCS)
Communications programs, the Mobile Ad hoc Interoperability Networking GATEway (MAINGATE)
program seeks to develop the next generation Network Centric Radio System (NCRS) with additional
capabilities and an assured affordable unit price to the user.  MAINGATE will enable heterogeneous
groups of radios to be integrated into a heterogeneous network tolerant to high latency and packet loss.
The technologies developed for the program will permit affordable, tactical, real-time, high fidelity video,
data, and voice services to be deployed in a networked environment to support tactical operations in
maneuver or dismounted operations for line-of-site and beyond-line-of-site communications on the move
and at the halt.  Two critical technologies for achieving these goals: 1) a backbone radio architecture that
enables a versatile IP Mobile Ad hoc Network (MANET) and 2) a radio gateway that enables legacy analog
and digital communications systems to be interconnected through a network.  The MAINGATE program
will use an iterative build-test-build approach that will culminate with limited user testing by U.S. and Allied
Experimental Forces evaluating the affect of MAINGATE on new tactics, techniques and procedures
designed for the networked maneuver and dismounted forces.  The resulting MAINGATE system and
capability is planned for transition to the Army and Marine Corps with a focus on Special Operations
Forces.

FY 2008 Accomplishments:
-  Initiated development of an initial gateway capability for interoperability between selected legacy
networks.
-  Initiated development of an initiation wireless MANET capability to create an adaptive IP backbone
network among gateways.

7.000 15.600 3.000
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FY 2009 Plans:
-  Complete development  and demonstrate the initial, interoperable gateway capability.
-  Complete development of an initiation wireless MANET capability and demonstrate an adaptive IP
backbone network among gateways.
-  Conduct initial evaluation of gateway and MANET performance in fielded environment.

FY 2010 Plans:
-  Develop and demonstrate the final gateway capability for interoperability between all targeted legacy
networks.
-  Develop and demonstrate the final wireless MANET capability to create an adaptive IP backbone
network among gateways and for connection to the Global Information Grid (GIG).

Radio Deception Networks
(U)  This program will develop software and prototype hardware to enable U.S. forces to easily conduct
radio deception operations.  For example, the system will make it appear that U.S. forces are not where
they appear to be electronically, and vice versa.  The radio frequency (RF) footprint for U.S. ground forces
has dramatically increased with the proliferation of radios, blue force trackers, GPS, etc.  A moderately
sophisticated adversary can easily gain insight into our intent by monitoring our forces’ RF spectrum
usage.  This program's objectives will include electronically portraying a mechanized infantry battalion,
both stationary and moving; and portraying the same type of unit leaving an area while it actually remains
in place.  Additionally, there will be metrics that address the number of people required to organize the
electronic deception operations.  The program is of immediate and long-term use to the U.S. ground
forces.  This program is planned for transition to the U.S. Army and U.S. Marine Corps.

FY 2010 Plans:
-  Conduct a study to identify techniques and methods to steer directional signals using phased array
antennas.
-  Develop algorithms, techniques, and control programs to enable RF signature deception.
-  Conduct breadboard testing of software solutions.

.000 .000 3.000
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Polarized Rotation Modulation (PZRM) Communications

(U)  The goal of the Polarized Rotation Modulation (PZRM) Communications program is to develop new
extremely high data rate, point-to-point, or point-to-multipoint wireless communications waveform using
the PZRM/Orthogonal Signal Spectrum Overlay (OSSO) communications concept to exploit the presently
unused polarization and rotation dimensions of radiation.  The PZRM Communications program will
investigate the use of polarization, including OSSO, modulation and the ability for conventional radios to
carry all information over the transmitted signal amplitude, phase and frequency.  Polarization modulation
introduces an additional dimension.  A radio with four polarization possibilities would transmit four times
the information with all other aspects of the waveform held constant.  OSSO enables multiple orthogonal
signals to overlay one another in the same radio bandwidth thereby increasing spectral efficiency.  Use
of the antenna as part of the information processing architecture of a radio has not been previously
performed.  This technology has the potential to increase the capacity of existing radio channels without
increasing spectrum or modem complexity.  The program demonstrated as an enhancement to an
otherwise state-of-the-art communications system.

FY 2008 Accomplishments:
-  Completed first phase of initial research.

FY 2009 Plans:
-  Complete final assessment of technology.

1.398 1.000 .000

Next Generation (XG)
(U) The Next Generation (XG) program goals are to develop both the enabling technologies and system
concepts to provide dramatic improvements in assured military communications in support of a full range
of worldwide deployments through dynamic spectrum access.  U.S. Forces face unique spectrum access
issues in each country in which they operate due to competing civilian or government users of national
spectrum.  These constraints must be reflected in all force planning and may preclude operation of
critical systems.  Coalition and allied operations are even more complex to manage, and may severely
limit the U.S. ability to fully exploit its superiority and investment in information technology.  The XG
program approach is to develop the theoretical underpinnings for dynamic access to the spectrum, the

1.600 1.000 .000
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technologies and subsystems that enable dynamic access, and the system prototypes to demonstrate
applicability to legacy and future DoD radio frequency emitters.  The program is investigating methods
to leverage the technology base in microelectronics with new waveform and medium access and control
protocol technologies to construct an integrated system.  The program goals are to develop, integrate, and
evaluate the technology to enable equipment to automatically select spectrum and operating modes to
both minimize disruption of existing users, and to ensure operation of U.S. systems.  The result of the XG
program will be to develop and demonstrate a set of standard dynamic spectrum adaptation technologies
for legacy and future emitter systems for joint service utility.  The XG communications technology is
planned to transition to the Army for implementation in a range of current and future communication
systems including the Joint Tactical Radio Systems clusters.

FY 2008 Accomplishments:
-  Developed and demonstrated large-scale network organization and adaptation.
-  Integrated software into two military radios.
-  Conducted medium and large-scale military scenario demonstrations.

FY 2009 Plans:
-  Complete technology transition to the Joint Tactical Radio System and current and future
communication systems.

Advanced Speech Encoding (ASE)
(U)  The Advanced Speech Encoding (ASE) program will achieve an order of magnitude reduction of
voice communication bit rates over current state-of-the-art voice encoders (VOCODER) in noisy military
environments.  Such a reduction will significantly decrease the probability of detection of transmitted
signals and will also decrease the required transmit energy, thereby increasing battery lifetime.  The
program will pursue two novel approaches toward achieving its goal.  One approach builds upon multiple
noise-immune sensors that have been combined with traditional coding algorithms to achieve significant
improvements in intelligibility and quality in harsh noisy environments.  This approach will be extended to
nontraditional ultra-low-bit-rate coding algorithms.  An alternative approach will explore communication
without acoustic information achieved by extracting laryngeal and sublingual muscle signals that are

3.992 3.995 .000
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produced when a person generates sub-vocal speech.  This approach will yield a revolutionary capability
in situations where stealth is of the utmost importance, or in situations where acoustic signals cannot
be used, such as under water.  The ASE technology is planned for transition to the Special Operations
Command and the Communications and Electronics Command of the U.S. Army after a prototype
demonstration scheduled for FY 2009.

FY 2008 Accomplishments:
-  Developed a prototype real-time ultra-low-bit-rate communication system integrating the ASE
VOCODER technology and a military radio.
-  Developed techniques to capture and enhance sub-vocal signals to enable stealth communication
among warfighter teams.
-  Explored the nature of sub-vocalic signals (physiological source, speaker dependence, and robustness)
and the information content of the signals.

FY 2009 Plans:
-  Demonstrate a robust sub-vocalic silent-speech communications system.
-  Demonstrate the ultra-low-bit-rate communication system in the field.
-  Transition ASE encoding and decoding device and Government standards to DISA.
-  Conduct user demonstration of sub-vocalic prototypes.

Conflict Modeling, Planning, and Outcomes Experimentation (COMPOEX)
(U) The Conflict Modeling, Planning, and Outcomes Experimentation (COMPOEX) research effort
is developing technologies that will enhance the capability of leaders to plan and conduct complex
campaigns.  This includes a comprehensive suite of decision support tools that help leaders with:
visualizing and understanding the situation and the complex operational environment they must operate in;
constructing and managing plans that enable the commander to synchronize and integrate interdependent
effects over a long period of time; employing the best sequence of unified actions to produce the desired
effects; and generating and exploring options and courses of action to understand the range of outcomes
and appreciate the side effects that may occur.  Technologies developed in the program are planned
to transition to the U.S. Pacific Command (PACOM), which will continue to assist development of more

3.229 1.000 .000
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comprehensive capabilities transitioning incrementally by FY 2009.  Technologies will also transition to
Office of the Secretary of Defense Program Analysis and Evaluation (OSD PA&E).

FY 2008 Accomplishments:
-  Developed and demonstrated technologies to support leaders and staffs in authoring courses of action
and campaign plans.
-  Continued on going operational experiment with PACOM using COMPOEX to assist in initial planning.
-  The Office of the Secretary of Defense Program Analysis and Evaluation (OSD PA&E) used
COMPOEX models and tools to support plan evaluation.

FY 2009 Plans:
-  Complete final PACOM demonstration.
-  Complete the transition to OSD PA&E as one of their analytical tools.

DARPA Interference Multiple Access (DIMA) Communications
(U)  The DARPA Interference Multiple Access (DIMA) Communications program will develop a networked
radio system that supports voice, video and data.  The goal of this program is a network that is
dynamically controllable using techniques such as reconfiguration, optimum resource allocations based
on mission priorities, and dynamic policies, as opposed to relatively passive reactions to changes by the
commercial infrastructure.  This program will initially develop direct sequence spread spectrum (DSSS)
communications technologies as a building block to enable robust, mobile, tactical wireless networks,
which are the foundation for network centric warfare concepts.  The fundamental technical challenges are
scalability, multi-user detection processing, low probability of detection/low probability of interception (LPD/
LPI), robustness and platform size, weight and power (SWAP) requirements.  The DIMA Communications
program will develop and demonstrate a system based on multi-user detection (MUD) concepts that take
advantage of overloaded channels while operating in an environment absent of infrastructure (ad-hoc
networked.)  The technologies developed under this program are planned for transition to the services.

FY 2008 Accomplishments:
-  Completed development of multi-user Parameter Estimation (PE).

5.289 4.049 .000
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-  Completed development of DIMA Infrastructure Free Waveform/Media Access Control (MAC).
-  Demonstrated real-time DIMA on a COTS platform.

FY 2009 Plans:
-  Reduce complexity of DIMA system.
-  Develop and demonstrate real-time DIMA in a mobile ad hoc network using a radio handheld platform.
-  Test the network in scenarios relevant to tactical users.
-  Transition of DIMA program.

C. Other Program Funding Summary ($ in Millions)
N/A

D. Acquisition Strategy
N/A

E. Performance Metrics
Specific programmatic performance metrics are listed above in the program accomplishments and plans section.
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COST ($ in Millions) FY 2008
Actual

FY 2009
Estimate

FY 2010
Estimate

FY 2011
Estimate

FY 2012
Estimate

FY 2013
Estimate

FY 2014
Estimate

FY 2015
Estimate

Cost To
Complete

Total Cost

CCC-CLS: CLASSIFIED 82.230 146.220 140.545 Continuing Continuing

A. Mission Description and Budget Item Justification
This project funds Classified DARPA Programs.  Details of this submission are classified.

B. Accomplishments/Planned Program ($ in Millions) FY 2008 FY 2009 FY 2010 FY 2011
Classified DARPA Program

This project funds Classified DARPA Programs.  Details of this submission are classified.

FY 2008 Accomplishments:
Details will be provided under separate cover.

FY 2009 Plans:
Details will be provided under separate cover.

FY 2010 Plans:
Details will be provided under separate cover.

82.230 146.220 140.545

C. Other Program Funding Summary ($ in Millions)
N/A

D. Acquisition Strategy
N/A

E. Performance Metrics
Details will be provided under separate cover.
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APPROPRIATION/BUDGET ACTIVITY
0400 - Research, Development, Test & Evaluation, Defense-Wide/BA 3 - Advanced
Technology Development (ATD)

R-1 ITEM NOMENCLATURE
PE 0603764E LAND WARFARE TECHNOLOGY

COST ($ in Millions) FY 2008
Actual

FY 2009
Estimate

FY 2010
Estimate

FY 2011
Estimate

FY 2012
Estimate

FY 2013
Estimate

FY 2014
Estimate

FY 2015
Estimate

Cost To
Complete

Total Cost

Total Program Element 19.104 .000 .000 Continuing Continuing
LNW-01: LAND
WARFARE
TECHNOLOGY

19.104 .000 .000 Continuing Continuing

A. Mission Description and Budget Item Justification
(U) The Land Warfare Technology program element is budgeted in the Advanced Technology Development Budget Activity because it is developing and demonstrating
the concepts and technologies that will address the mission requirements of the 21st Century land warrior.  This program completed with FY 2008 funding and on-going
efforts will continue in other program elements that fund technologies to support urban area operations.

(U) The emerging U.S. vision of future land warfare places strong emphasis on technology supporting early entry of light, efficient land forces, particularly in urban
areas where both combatants and civilians are present.  The Rapid Strike Force Technology project developed technologies that serve as force multipliers, enabling
safe and effective operations in hostile environments.

B. Program Change Summary ($ in Millions)
FY 2008 FY 2009 FY 2010 FY 2011

Previous President's Budget 19.642 .000 .000
Current BES/President's Budget 19.104 .000 .000
Total Adjustments -.538 .000 .000

Congressional Program Reductions .000 .000
Congressional Rescissions .000 .000
Total Congressional Increases .000 .000
Total Reprogrammings .000 .000
SBIR/STTR Transfer -.538 .000

Change Summary Explanation
FY 2008
Decrease reflects the SBIR/STTR transfer.
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COST ($ in Millions) FY 2008
Actual

FY 2009
Estimate

FY 2010
Estimate

FY 2011
Estimate

FY 2012
Estimate

FY 2013
Estimate

FY 2014
Estimate

FY 2015
Estimate

Cost To
Complete

Total Cost

LNW-01: LAND
WARFARE
TECHNOLOGY

19.104 .000 .000 Continuing Continuing

A. Mission Description and Budget Item Justification
(U) To support urban area operations, this project developed technologies that serve as force multipliers, enabling safe and effective operations in hostile
environments.

B. Accomplishments/Planned Program ($ in Millions) FY 2008 FY 2009 FY 2010 FY 2011
Multi-Modal Missile

(U) The Multi-Modal Missile program is exploring the development of an integrated, networked man-
portable weapon system capable of performing surface-to-surface, and surface-to-air missions with an
emphasis on extreme precision.  Beginning in FY 2009, this program will be funded in PE 0603286E,
Project AIR-01.

FY 2008 Accomplishments:
- Continued initial system design analysis and trade off studies.

3.500 .000 .000

Non-Lethal Alternatives for Urban Operations
(U) The Non-Lethal Alternatives for Urban Operations effort explored system concepts and enabled
technologies for non-lethal weapons in challenging urban and semi-urban environments.

FY 2008 Accomplishments:
-  Conducted less-than-lethal technology maturation efforts to address and reduce system risk.
-  Researched and developed prototype chemical system that reversibly denies adversary mobility
(people and vehicles) by modifying ground traction, with simultaneous retention of friendly force mobility.
-  Performed laboratory and limited field tests of mobility control systems.

4.346 .000 .000

Concealed Weapons Detection 3.500 .000 .000
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(U) The Concealed Weapons Detection program explored various phenomenologies for concealed
weapons detection.

FY 2008 Accomplishments:
-  Conducted conceptual verification to determine qualitative performance achievable of stand-off imaging
detection.
-  Developed candidate conceptual designs meeting objective system performance.

Asymmetric Materials for the Urban Battlespace
(U) The Asymmetric Materials for the Urban Battlespace program investigated a novel class of materials
that, either by themselves or as part of a system, provided asymmetric capabilities in visible signatures,
ballistic/fragment/blast protection, and personnel transport.

FY 2008 Accomplishments:
-  Developed and integrated material components and architectures for laboratory testing.

4.874 .000 .000

Deep Speak
(U) The Deep Speak program developed new networking, coding, and waveform techniques that enable
communications signals to penetrate the surrounding buildings and underground facilities.  This will
maintain the warfighters’ links to each other and the global network, magnifying our striking power.

(U) Predictive networking techniques that use current position and velocity information to predict future
network topologies will reduce the number of broken links by 98%.  The program is planned to transition to
the Army.

FY 2008 Accomplishments:
-  Developed predictive network techniques and demonstrated (through simulation) a significant reduction
in the number of broken links in an urban networking environment.
-  Demonstrated predictive networking, multi-layer waveforms and synthetic speech encoding
technologies in typical urban environments.

2.884 .000 .000
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C. Other Program Funding Summary ($ in Millions)
N/A

D. Acquisition Strategy
N/A

E. Performance Metrics
Specific programmatic performance metrics are listed above in the program accomplishments and plans section.
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APPROPRIATION/BUDGET ACTIVITY
0400 - Research, Development, Test & Evaluation, Defense-Wide/BA 3 - Advanced
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R-1 ITEM NOMENCLATURE
PE 0603765E CLASSIFIED DARPA PROGRAMS

COST ($ in Millions) FY 2008
Actual

FY 2009
Estimate

FY 2010
Estimate

FY 2011
Estimate

FY 2012
Estimate

FY 2013
Estimate

FY 2014
Estimate

FY 2015
Estimate

Cost To
Complete

Total Cost

Total Program Element 186.582 196.164 186.526 Continuing Continuing
CLP-01: CLASSIFIED
DARPA PROGRAMS

186.582 196.164 186.526 Continuing Continuing

A. Mission Description and Budget Item Justification
This program element funds Classified DARPA programs.  Details of this submission are classified.

B. Program Change Summary ($ in Millions)
FY 2008 FY 2009 FY 2010 FY 2011

Previous President's Budget 186.992 196.697 162.551
Current BES/President's Budget 186.582 196.164 186.526
Total Adjustments -.410 -.533 23.975

Congressional Program Reductions -10.000 -.533
Congressional Rescissions .000 .000
Total Congressional Increases .000 .000
Total Reprogrammings 9.590 .000
SBIR/STTR Transfer .000 .000
TotalOtherAdjustments 23.975

Change Summary Explanation
FY 2008
Decrease reflects the Omnibus and AFRICOM reprogrammings and below threshold reprogrammings.

FY 2009
Decrease reflects a reduction for Section 8101 Economic Assumptions.

FY 2010
Increases addressed under separate cover.
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R-1 ITEM NOMENCLATURE
PE 0603765E CLASSIFIED DARPA PROGRAMS

PROJECT NUMBER
CLP-01

COST ($ in Millions) FY 2008
Actual

FY 2009
Estimate

FY 2010
Estimate

FY 2011
Estimate

FY 2012
Estimate

FY 2013
Estimate

FY 2014
Estimate

FY 2015
Estimate

Cost To
Complete

Total Cost

CLP-01: CLASSIFIED
DARPA PROGRAMS

186.582 196.164 186.526 Continuing Continuing

A. Mission Description and Budget Item Justification
This program element funds Classified DARPA Programs.  Details of this submission are classified.

B. Accomplishments/Planned Program ($ in Millions) FY 2008 FY 2009 FY 2010 FY 2011
Classified DARPA Programs

FY 2008 Accomplishments:
Details will be provided under separate cover.

FY 2009 Plans:
Details will be provided under separate cover.

FY 2010 Plans:
Details will be provided under separate cover.

186.582 196.164 186.526

C. Other Program Funding Summary ($ in Millions)
N/A

D. Acquisition Strategy
N/A

E. Performance Metrics
Details will be provided under separate cover.
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APPROPRIATION/BUDGET ACTIVITY
0400 - Research, Development, Test & Evaluation, Defense-Wide/BA 3 - Advanced
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R-1 ITEM NOMENCLATURE
PE 0603766E NETWORK-CENTRIC WARFARE TECHNOLOGY

COST ($ in Millions) FY 2008
Actual

FY 2009
Estimate

FY 2010
Estimate

FY 2011
Estimate

FY 2012
Estimate

FY 2013
Estimate

FY 2014
Estimate

FY 2015
Estimate

Cost To
Complete

Total Cost

Total Program Element 132.962 154.015 135.941 Continuing Continuing
NET-01: JOINT
WARFARE SYSTEMS

55.056 44.003 40.954 Continuing Continuing

NET-02: MARITIME
SYSTEMS

25.066 30.053 28.757 Continuing Continuing

NET-CLS: CLASSIFIED 52.840 79.959 66.230 Continuing Continuing

A. Mission Description and Budget Item Justification
(U) The Network-Centric Warfare Technology program element is budgeted in the Advanced Technology Development budget activity because it addresses high payoff
opportunities to develop and rapidly mature advanced technologies and systems required for today’s network-centric warfare concepts.  It is imperative for the future
of the U.S. forces to operate flawlessly with each other, regardless of which services and systems are involved in any particular mission.  The overarching goal of this
program element is to enable technologies at all levels, regardless of service component, to operate as one system.

(U) The objective of the Joint Warfare Systems project is to create enabling technologies for seamless joint operations, from strategic planning to tactical and urban
operations.  Joint Warfare Systems leverage current and emerging network, robotic, and information technology and provide next generation U.S. forces with greatly
expanded capability, lethality, and rapid responsiveness.  Critical issues facing this project are:  (1) U.S. opponents utilizing systems that are flexible, robust, and
difficult to neutralize; and (2) U.S. doctrine that limits the use of firepower to lessen the impact of operations on noncombatants.  These problems are magnified in urban
and semi-urban areas where combatants and civilians are often collocated, and in peacekeeping operations where combatants and civilians are often indistinguishable.
Meeting these challenges places a heavy burden on joint war planning.  Understanding opponent networks is essential so that creative options can be developed to
counter their strategies.  Synchronization of air and ground operations to apply force only where needed and with specific effects is required.

(U) The Maritime Systems project will identify, develop and rapidly mature critical advanced technologies and system concepts for the naval forces’ role in today’s
network centric warfare concept.  Naval forces play an ever-increasing role in network centric warfare because of their forward deployed nature, their unique capability
to operate simultaneously in the air, on the sea and under the sea and their versatile ability to provide both rapid strike and project sustained force.  The technologies
developed under this project will capitalize on these attributes, improve them and enable them to operate with other network centric forces.
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B. Program Change Summary ($ in Millions)
FY 2008 FY 2009 FY 2010 FY 2011

Previous President's Budget 150.677 156.733 220.952
Current BES/President's Budget 132.962 154.015 135.941
Total Adjustments -17.715 -2.718 -85.011

Congressional Program Reductions .000 -2.718
Congressional Rescissions .000 .000
Total Congressional Increases .000 .000
Total Reprogrammings -13.590 .000
SBIR/STTR Transfer -4.125 .000
TotalOtherAdjustments -85.011

Change Summary Explanation
FY 2008
Decrease reflects the OMNIBUS and below threshold reprogrammings, and the SBIR/STTR transfer.

FY 2009
Decrease reflects the reductions for Section 8101 Economic Assumptions and reduction to proposed new starts.

FY 2010
Decrease reflects completion of Joint Warfare Systems programs, rephasing of the Tango Bravo quarter-scale submarine prototype, and repricing of other
Maritime and Classified programs.
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PROJECT NUMBER
NET-01

COST ($ in Millions) FY 2008
Actual

FY 2009
Estimate

FY 2010
Estimate

FY 2011
Estimate

FY 2012
Estimate

FY 2013
Estimate

FY 2014
Estimate

FY 2015
Estimate

Cost To
Complete

Total Cost

NET-01: JOINT
WARFARE SYSTEMS

55.056 44.003 40.954 Continuing Continuing

A. Mission Description and Budget Item Justification
(U)  The objective of the Joint Warfare Systems project is to create enabling technologies for seamless joint operations, from strategic planning to tactical and urban
operations.  Joint Warfare Systems leverage current and emerging network, robotic, and information technology and provide next generation U.S. forces with greatly
increased capability, lethality, and rapid responsiveness.  Critical issues facing this project are: (1) U.S. opponents using systems that are flexible, robust, and difficult
to neutralize; and (2) U.S. doctrine that limits the use of firepower to lessen the impact of operations on noncombatants.  These problems are magnified in urban and
semi-urban areas where combatants and civilians are often co-located, and in peacekeeping operations where combatants and civilians are often indistinguishable.
Meeting these challenges places a heavy burden on joint war planning.  Understanding opponent networks is essential so that creative options can be developed to
counter their strategies.  Synchronization of air and ground operations to apply force only where needed and with specific effects is required.  This project supports
all levels of the force structure including: (1) the strategic/operational level by generating targeting options against opponents’ centers of gravity that have complex
networked relationships; (2) the tactical/operational level by managing highly automated forces with tight coupling between air and ground platforms; and (3) the
focused tactical level by developing platforms and tools, which acquire targets of opportunity and cue network-based analysis of likely enemy operations thus
maximizing the effectiveness of ground forces in stability and support operations.

B. Accomplishments/Planned Program ($ in Millions) FY 2008 FY 2009 FY 2010 FY 2011
Geospatial Exploitation (GEO)*

*Formerly Federated Object-level eXploitation (FOX).

(U) The Geospatial Exploitation (GEO) thrust will provide a new set of geospatial intelligence (GEOINT)
products, continuously updated and maintained in a form that ensures their consistency across both
product elements (digital elevation models, traditional maps, 3-D structure models, census summaries,
and directories) and spatial nodes (coarse resolution country data for economic analysis to fine resolution
building data for platoon-level combat operations).  Techniques of interest include model-based image
analysis (both object recognizers and change detectors), symbolic correlators (both temporal and spatial),
and emerging cognitive methods to identify changes to objects, addresses, names, and functions of
natural and human-made structures.  These algorithms will be scaled to operate on data streams including

10.062 4.000 4.000
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full-motion video, Laser Identification Detection and Ranging (LIDAR), multi- and hyper-spectral, synthetic
aperture radar (SAR), and Geographic Information Systems (GIS) in addition to conventional electro-
optical (EO) geospatial imagery.  GEO algorithm architectures will be explored to achieve scalability
through spatial, temporal and ontological partitioning.  GEO technologies are planned for transition to the
National Geospatial-Intelligence Agency (NGA).

• The Urban Reasoning and Geospatial Exploitation Technology (URGENT) program (formerly Auto
Metadata Extractions) will develop a 3-D urban object recognition and exploitation system that enables
advanced mission planning and situation analysis capabilities for the warfighter operating in urban
environments.  URGENT will create techniques for the rapid exploitation of EO and LIDAR sensor data at
the city scale to recognize urban objects down to the soldier scale.  URGENT will apply image processing
technology to geospatially registered 2-D/3-D data collected from airborne and terrestrial sources, yielding
precise annotations for the objects in an urban area.  URGENT will also develop a 3-D reasoning engine to
query object shapes, locations, and classifications for advanced geospatial exploitation capabilities.

• The Exploitation Language Technology for GeoINT program will build a system to extract and
linguistically confirm terms and labels of geographic significance from graphical, textual and audio sources.
The program will develop the technology to associate and verify the extracted information against features
extracted from imagery.  Both extraction and association will be performed against and across multiple
languages.  A major effort will be made to develop necessary database and query technology to support
a wide range of GeoINT specific concepts, e.g., feature classes, complex distance calculations, and
boundaries.

• The Geospatial Representation Integrated Dataspace (GRID) program (formerly All Things Repository)
will develop an automated geospatial data fusion, modeling, and dissemination system from national
assets for the tactical warfighter.  Geospatial registration algorithms will automatically fuse geospatial data
from multiple sources including EO, LIDAR, SAR, and hyperspectral - and encode the fused data as a
temporally indexed volumetric model that drastically reduces geospatial data storage requirements while
enhancing image quality.  Updates will propagate to the model using a compressed geospatial data format
capable of reaching the warfighter even with the bandwidth constraints of tactical networks.
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FY 2008 Accomplishments:
Urban Reasoning and Geospatial Exploitation Technology (URGENT)
-  Demonstrated automated object recognition capability on fused EO and LIDAR data from aerial and
terrestrial urban sources.
-  Evaluated performance of automated object recognition in comparison with the performance of human
geospatial analysts.

Exploitation Language Technology for GeoINT
-  Performed preliminary design review of the GeoINT prototype.

Geospatial Representation Integrated Dataspace (GRID)
-  Developed a new method to represent 3-D data that reduces the geospatial error of each source image
when registered with a LIDAR foundation and leads to very high compression ratios in data storage
without impacting a test application.

FY 2009 Plans:
Urban Reasoning and Geospatial Exploitation Technology (URGENT)
-  Demonstrate automated object recognition capability on fused EO and LIDAR data from aerial and
terrestrial urban sources.
-  Evaluate speed and accuracy of performance of automated object recognition in comparison with the
performance of human geospatial analysts.
-  Develop capability for rapid retraining on one or more new geospatial areas and object classes.

Exploitation Language Technology for GeoINT
-  Demonstrate dynamic extraction of urban geospatial information from available documents.

Geospatial Representation Integrated Dataspace (GRID)
-  Demonstrate volumetric encoding of LIDAR, electo-optical and hyper-spectral data from national assets
showing a reduction in data storage relative to the raw data without impacting performance.
-  Develop ability to detect changes at the object level in multi-modal geospatial data.
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-  Evaluate efficiency of geospatial data encoding and change detection with comparison to geospatial
data derived from national assets.

FY 2010 Plans:
Urban Reasoning and Geospatial Exploitation Technology (URGENT)
-  Transition selected object recognition technology to a military geospatial analysis environment.
-  Develop methods for automated geospatial reasoning over the shapes, locations, and classifications of
objects in the urban terrain.
-  Evaluate automated geospatial reasoning in urban mission planning in comparison with the
performance of human mission planners.

Geospatial Representation Integrated Dataspace (GRID)
-  Demonstrate the volumetric encoding of non-optical (e.g., SAR) data with optical data.
-  Increase the compression ratio of volumetric data compared to raw geospatial source data.
-  Develop the ability to plan paths and analyze road network trafficability through complex urban terrain
using fused geospatial data.
-  Develop the ability to propagate changes to the dataspace throughout a distributed system.

Network Command
(U) Network Command leverages recent advances in network computing, simulation, and visualization
to dramatically improve collaboration among physically separate command posts and lower echelons.
Network Command enables warfighters to share situation information and exploited data from the
area of responsibility, develop coordinated battle plans, generate and compare alternate courses of
action, and assess likely outcomes, without conventional group briefings.  Network Command also
enables warfighters to prepare for joint missions using high-fidelity, mixed-reality combat simulation and
visualization technologies.

• The Network-Centric Situation Assessment program develops and deploys technologies to assess
military situations at levels of interest above individual targets.  The program uses all-source data
to reconstruct unit organizations, mission relationships, logistics connections, and communications

6.000 3.000 2.500
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connectivity and analyzes data over time to infer movement, communication, and supply patterns.  Within
this context, capability analyses are provided and future courses of action are hypothesized.  The objective
is to understand potential capabilities and intentions of opposing forces.  This effort provides greater
understanding of opponents’ force structures, capabilities, and operational practices, and then enables
commanders to sustain effects-based targeting rather than simple attrition strategies.  The program
provides a context for discovering vulnerabilities in opposing forces and provides cues for intelligence,
surveillance, and reconnaissance planning, as it suggests areas of future enemy activity that merit intense
scrutiny.  Technologies are planned to transition to the U.S. Army.

• The Joint Mission Rehearsal program integrates high-fidelity, mixed-reality combat simulations with
situation assessment and planning tools.  The objective is to allow rehearsal of joint missions, prior
to actual engagements.  The visualization permits the warfighter to interact with both reality and the
simulation simultaneously in a manner consistent with their anticipated role in the mission.  The program
delivers the capability to practice and fine-tune mission plans for joint military operations and enables
commanders and staff to participate from their current location instead of a training facility, thereby
reducing deployment needs while improving mission planning and effectiveness.  Technologies are
planned to transition to the U.S. Army Simulation, Training & Instrumentation Command, United States
Special Operations Command (USSOCOM), and the Marine Corps Combat Development Command
(MCCDC).

FY 2008 Accomplishments:
Network-Centric Situation Assessment
-  Evaluated technologies using real-world data.

Joint Mission Rehearsal
-   Evaluated technologies for insertion of avatars into a Helmet Mounted Display.

FY 2009 Plans:
Network-Centric Situation Assessment
-  Complete system design and analysis.
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Joint Mission Rehearsal
-  Evaluate simulation technology for use in Army/Marine tactical scenarios.
-  Evaluate technology for use of synthetic Opposition Forces (OPFOR) within the real world-training
environment.

FY 2010 Plans:
Joint Mission Rehearsal
-  Design a system for use in Platoon level mission rehearsal and planning.
-  Demonstrate in a simulated urban training environment with presentation of synthetic opposition forces
(OPFOR).

Mobile Intelligent Sensors (MIS)*
*Previously part of Precision Urban Combat Systems.

(U)  The Mobile Intelligent Sensors (MIS) program (formerly Smart Dust Sensor Networks Applied to Urban
Area Operations and Exploiting Vibrations to Monitor Activities in Building) and the Remote Detection
of Suspicious Vehicles (RDSV) program are developing advanced sensor, exploitation, networking, and
battle management capabilities for joint dismounted forces.  There is particular interest in exploiting new
legged, wheeled, and tracked robots to create “robot-enabled sensors” that are capable of sensing,
moving, and self-organizing into a viable network for reliable data exfiltration.  The nodes will have a
sufficient level of embedded intelligence so that they can identify, learn, adapt, and traverse through or
under small openings and circumnavigate barriers larger than themselves, yet be capable of carrying
an operationally-meaningful day/night sensor payload.  Envisioned payloads include EO/IR for day/
night imaging and video surveillance/monitoring and acoustic/vibration sensing to obtain information
such as foot and vehicular traffic, operation of mechanical systems, gunfire, excavation activities, etc.
Technologies are planned to transition to the U.S. Army, U.S. Special Operations Command, and the U.S.
Marine Corps.

6.000 2.000 2.000
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FY 2008 Accomplishments:
Mobile Intelligent Sensors (MIS)
-  Identified/prioritized critical information requirements from networked, mobile intelligent sensors in an
urban environment to support small tactical units and methods for information fusion/presentation.
-  Evaluated candidate sensor technologies and algorithms.

Remote Detection of Suspicious Vehicles (RDSV)
-  Conducted three successful realistic military field evaluations, including a harsh desert setting.
-  Successfully detected human footsteps and vehicles in the desert environment.
-  Showed extended range capability in urban and rural environments.
-  Demonstrated successful operation in environments with high RF interference.
-  Initiated transition experiment planning with military services.

FY 2009 Plans:
Mobile Intelligent Sensors (MIS)
-  Create system definition, concept of operations, and operational scenarios.
-  Develop payload size, weight, and power requirements (SWAP) and assess the feasibility of alternative
approaches.
-  Define signal processing requirements and identify algorithmic approaches.
-  Develop technologies to separate targets from background.
-  Develop and demonstrate algorithms for accurate geolocation of targets and clutter within buildings.
-  Collect data for offline performance analysis.

Remote Detection of Suspicious Vehicles (RDSV)
-  Execute transition experiments and system development of field deployable prototypes with the U.S.
Army, the U.S. Marine Corps, and other Agencies.

FY 2010 Plans:
Mobile Intelligent Sensors (MIS)
-  Develop sensors meeting SWAP requirements.
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-  Implement algorithms and integrate a prototype signal processor.

Seismic/Acoustic Vibration Imaging (SAVI)
(U)  The Seismic/Acoustic Vibration Imaging (SAVI) program will develop the capability to locate both near-
surface tunnels and landmines with active seismic and acoustic sources.  These systems will employ well
characterized seismic and acoustic sources to stimulate the targets of interest from a remote platform.
The interaction of the near surface seismic waves with tunnels and other objects will be observed with
a multi-pixel laser interferometer system and used to assess the depth and extent of the targets in the
midst of natural and man-made clutter.  Similarly, focused acoustic sources will be employed to remotely
stimulate plastic or metal antipersonnel and antitank mines.  A laser interferometer system will be used
to detect the resonant characteristics of the mines to discriminate against natural sources of clutter.  The
systems developed under this effort will be tested against a wide variety of soil types and environments
to support operations under a wide range of conditions.  Upon successful development of the initial and
objective systems, the capabilities will be transitioned to the Army and Marine ground forces for the
development and employment of operational systems starting in FY 2011.

FY 2008 Accomplishments:
-  Completed the preliminary reviews for the scalable system meeting the initial sensitivity and search rate
objectives.
-  Initiated and demonstrated the technologies required for the laser interferometer system, including the
sources and sensors, as well as the mobile seismic and directional acoustic sources.
-  Completed the development of operationally relevant test scenarios for scalable system demonstration.
-  Completed an outdoor demonstration of the acoustic landmine detection source and active seismic
tunnel detection source meeting desired objectives.

FY 2009 Plans:
-  Complete the development of the component technologies required by the scalable system
demonstration.
-  Complete the development of high speed data processing capability to support realtime detection of
buried landmines.

12.000 16.618 7.954
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-  Initiate scalable system integration for mobile detection demonstration.
-  Initiate the development of the scalable brassboard system for mobile operations.

FY 2010 Plans:
-  Complete scalable system integration for mobile buried landmine and near surface tunnel.
-  Complete scalable system outdoor demonstration of acoustic landmine hunting and seismic tunnel
testing.
-  Initiate scaled system development to improve coverage rate and standoff distance.

Multipath Exploitation Radar (MER)
(U) The Multipath Exploitation Radar (MER) program will address radar deficiencies in urban operations:
limited line of sight due to urban structures and excessive confusers due to multipath reflections.
This program will exploit multipath bounces to detect and track moving targets within urban canyons,
and extend the area coverage rate of airborne sensors by a factor of ten or more over physical line-
of-sight limits.  If successful, the urban coverage improvement will make it cost effective to consider
airborne surveillance of an area the size of a large metropolitan area with a handful of airborne sensors.
This capability will facilitate both manned and unmanned airborne Intelligence, Surveillance and
Reconnaissance (ISR) and is planned to transition to the Air Force and Army in 2010.

FY 2008 Accomplishments:
-  Developed component requirements for multi-path urban collection.

FY 2009 Plans:
-  Collect representative field data in urban environment using COTS radar for use in system design and
testing.
-  Initiate system hardware and software design.
-  Develop urban tracking algorithms exploiting urban multipath return.
-  Document algorithm performance against urban field data.

FY 2010 Plans:
-  Demonstrate improvement in urban tracking using multipath radar.

4.000 5.185 4.000
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-  Develop persistent wide-area surveillance architecture for large metropolitan areas.

Human-carried Explosive Detection Stand-off System (HEDSS)
(U) Insurgent and terrorist elements are increasingly relying on human carried explosives because they
are nearly impossible to visibly detect.  The goal of the Human-carried Explosive Detection Stand-off
System (HEDSS) program is to develop a system that can rapidly and automatically identify human-
carried explosives (HCEs) at a stand-off range of up to 150 meters.  While alternative technologies exist
for HCE detection, they necessitate close-in sensing, are expensive and require extended processing
times.  Successful development of a HEDSS with detection ranges of up to 150 meters will provide reliable
protection for deployed forces from suicide bombers by allowing enough time and space to interdict
bombers before they cause maximum damage.  The technology is planned for transition to the Army, Air
Force and Marines.

FY 2008 Accomplishments:
-  Designed and developed data collection system.
-  Conducted extensive data collection and analysis.
-  Developed algorithms and assessed system performance.

FY 2009 Plans:
-  Develop preliminary design of demonstration system including analysis to achieve low cost production.
-  Perform detailed design of demonstration prototype.

FY 2010 Plans:
-  Conduct extensive field testing and performance analysis.

5.000 6.200 3.500

Multi Dimensional Mobility Robot (MDMR)
(U) The Multi Dimensional Mobility Robot (MDMR) program will investigate concepts using serpentine
mobility to achieve new ground robot capabilities for search and rescue applications.  The MDMR system
will navigate complex urban terrain and provide the operator with real time images of its environment.
Examples of the capability include: overcoming obstacles that are a significant fraction of its length,

5.000 1.000 .000
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crossing slippery surfaces, ascending poles, climbing steep slopes, and optically sensing its immediate
surroundings.  The MDMR platform will be able to support a variety of search missions in hazardous
environments such as urban rubble piles.  To achieve such a degree of mobility, design concepts must
address system challenges such as: on board power management; situational awareness; complex terrain
navigation; and system controls.  The technology is planned for transition to SOCOM.

FY 2008 Accomplishments:
-  Developed smaller, more maneuverable serpentine platform.
-  Developed and tested tele-operation control.
-  Developed and tested sensors for integration onto the serpentine platform.
-  Performed rigorous testing to characterize system performance.

FY 2009 Plans:
-  Demonstrate field capable performance.

Network Targeting*
*Formerly Effects Based Network Targeting.

(U) The Network Targeting program will develop advanced capabilities for a specified emitter density,
operating environment, RF signal location accuracy, probability of correct RF signal identification and
probability of false alarm.  Each phase will progressively mature the design and technologies required to
validate the ability to achieve system performance goals and move incrementally toward an operational
system.

FY 2008 Accomplishments:
-  Designed tools to analyze single networks.

FY 2009 Plans:
-  Perform system design.
-  Develop components and software for a system.

2.794 3.000 9.000
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-  Conduct performance validation via laboratory demonstrations and demonstrations in a controlled
operational environment.

FY 2010 Plans:
-  Demonstrate real-time processing on brassboard hardware.
-  Conduct performance validation via demonstrations in a higher-complexity operational environment.

Legged Squad Support System (LS3)
(U)  The Legged Squad Support System (LS3) program will explore the development of a mission-relevant
quadruped platform scaled to unburden the infantry squad and hence unburden the soldier.  Soldiers in
current operations carry upwards of 50lbs of equipment, and in some cases over 100lbs, for long distances
and in terrain not always accessible by wheeled platforms that support infantry.  As a result, the soldier’s
combat effectiveness can be compromised.  The LS3 program will design and develop prototypes capable
of carrying 400lbs of payload for 20 miles in 24 hours, negotiating terrain and at endurance levels expected
of typical squad maneuvers.  LS3 will leverage technical breakthroughs of prior biologically inspired legged
platform development efforts.  It will develop system designs to the scale and performance adequate
for infantry squad mission applications, focusing on platform, control, and human-machine interaction
capabilities, as well as secondary design considerations, such as acoustic signature.  Multiple technical
approaches will be explored, including electromechanical and hydraulic methods of legged actuation.
Anticipated service users include the Army, Marines and Special Forces.

FY 2009 Plans:
-  Develop, analyze and assess preliminary designs to achieve a system capable of twenty miles of
endurance in  a twenty-four hour (unrefueled) period, carrying a 400lb payload.
-  Simulate gait selection, execution and transitioning.
-  Build subsystems that prove design validity.

FY 2010 Plans:
-  Model foot placement, stability against disturbances, and self-righting.
-  Conduct subsystems testing and results analysis.

.000 3.000 8.000
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-  Complete critical design review and integration plan, and initiate demonstration system fabrication.

Urban Ops Hopper
(U)  The Urban Ops Hopper program developed a semi-autonomous hybrid hopping/articulated wheeled
robotic platform that could adapt to the urban environment in real-time and provide both surgical lethality
and/or Intelligence, Surveillance, and Reconnaissance (ISR) to any point of the urban jungle while
remaining lightweight, small and expendable to minimize the burden on the soldier.  In general, small
robots or unmanned ground vehicles (UGV) are severely limited by obstacle negotiation capability.  The
demonstrated hopping capability allows small UGVs to overcome obstacles 40x-60x their own size.
Hopping will extend robot navigation to six degrees-of-freedom situational location and mapping.  Hopping
mobility can be shown to be five times more efficient than hovering for obstacles at heights less than or
equal to ten meters.  The proposed hopping robot would be truly multi-functional in that it will negotiate
all aspects of the urban battlefield to deliver ISR and/or lethal payloads to non-line-of-sight targets with
precision.  The articulated wheel design allows the robot to negotiate short-range obstacles for precision
placement in difficult terrain.  This program is planned to transition to Special Operation Forces.

FY 2008 Accomplishments:
-  Developed 3-D ISR obstacle detection, classification, and mapping tools for an unknown environment.
-  Demonstrated autonomous navigation in an urban environment using upgraded mechanical and sensor
suite.
-  Developed precision hopping through restricted pathways to include windows and stairwells.
-  Demonstrated precision hopping using upgraded mechanical articulated wheel design.
-  Evaluated technologies in various Military Operations on Urban Terrain (MOUT) facilities.

4.200 .000 .000

C. Other Program Funding Summary ($ in Millions)
N/A

D. Acquisition Strategy
N/A
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Specific programmatic performance metrics are listed above in the program accomplishments and plans section.
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Estimate
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FY 2015
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Cost To
Complete

Total Cost

NET-02: MARITIME
SYSTEMS

25.066 30.053 28.757 Continuing Continuing

A. Mission Description and Budget Item Justification
(U) The objective of the Maritime Systems project is to identify, develop and rapidly mature critical advanced technologies and system concepts for the naval forces’
role in today’s network centric warfare concept.  Improvements in communications between and among submarines, surface ships and naval aircraft have allowed
these forces to operate seamlessly with each other and with other Service’s network centric systems.  Naval forces will play an ever-increasing role in network centric
warfare because of their forward deployed nature, their unique capability to operate simultaneously in the air, on the sea and under the sea and their versatile ability to
provide both rapid strike and project-sustained force.  The technologies developed under this project will capitalize on these attributes, improve them and enable them
to operate with other network centric forces.

B. Accomplishments/Planned Program ($ in Millions) FY 2008 FY 2009 FY 2010 FY 2011
Persistent Ocean Surveillance (POS)

(U) The Persistent Ocean Surveillance (POS) program combines geolocation techniques such as the
global positioning system with station keeping and intra-sensor communication technologies to provide
long-term ocean environment sensing buoys.  These technologies, when applied with state-of-the-
art undersea warfare sensors, will result in a floating field of smart sensors capable of observing the
undersea environment in an area, including the presence of submarines and other undersea vehicles.  A
range of technologies have been considered including those that rely on the local environment (such as
wind, ocean waves, solar energy, temperature differentials, etc.) for their power, miniature geolocation
technologies, and technologies for sensor data storage, transmission, and intra-field communications.
The Renewal At-Sea Power program focuses on efficient energy capture from the environment in order
to achieve capability for fully renewable power at sea.  Technology from this program will be available for
transition to the U.S. Navy.

FY 2008 Accomplishments:
-  Conducted two at sea tests with integrated station keeping technologies and energy harvesting
technologies.

3.463 3.250 2.000
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-  Coordinated with Navy and identified high interest payload for long endurance demonstration of energy
harvesting and station keeping technologies.

FY 2009 Plans:
-  Conduct design study of efficient energy capture for long endurance capability.
-  Incorporate additional technologies to improve energy capture.
-  Develop computer simulation models.

FY 2010 Plans:
-  Build instrumented platform to test improved endurance and survivability in high sea conditions.
-  Conduct at-sea testing to validate performance of technologies and system models.

Aluminum Combustor
(U)  The Aluminum Combustor program developed technologies to enable an energy-dense air-
independent underwater power source to be used as a propulsion system for future naval undersea
warfare systems.  This program sought to optimize the design for a small aluminum combustor, silane fuel
treatment process, and developed the auxiliary power system components needed to control and sustain
operations.  In addition to the combustor, the aluminum fuel feed subsystem, aluminum-steam separator
subsystem; and closed loop control subsystem was designed, built, and integrated with a turbine in order
to successfully demonstrate a power system in a laboratory environment.

FY 2008 Accomplishments:
-  Optimized the fuel treatment protocol to prevent agglomeration and the formation of slag in the
aluminum combustor.
-  Investigated novel naval applications for aluminum combustor power system.

1.359 .000 .000

River Eye
(U) Early entry maritime forces need maps of morphology, water depths, and currents in complex riverine/
estuarine environments for mission planning and execution.  This information is critical for route planning,
sensor placement, rendezvous determination, vulnerability assessments, and determining objective

3.584 3.082 2.000
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assault engagement/disengagement strategies.  For uncharted and/or denied areas, present methods
are inadequate for obtaining the necessary information.  Reliable remote sensing methods do not exist
that produce bathymetry and water current data in waters that are sediment laden (bottom is not visible)
and/or sheltered (swell and significant wind waves are not likely).  The River Eye effort will provide a
new capability to predict or assess, in real time, river and estuary conditions to enable special operations
mission planning and execution.  New techniques will be developed to indirectly determine current speed
and direction by remotely sensing advection of scene features.  Using advanced modeling techniques,
indirectly sensed current data will be used to extract bathymetry data.  Forward circulation models will use
the bathymetry data to predict future currents and water heights in a mission planning decision support
tool.  The River Eye effort is anticipated to transition to the Navy and National Geospatial-Intelligence
Agency.

FY 2008 Accomplishments:
-  Demonstrated the feasibility of using an inverse circulation model to calculate the bathymetry given
currents as an input.
-  Conducted two instrumented data collections of currents in a new environment/location and evaluated
performance.

FY 2009 Plans:
-  Continue development of the inverse model for extracting bathymetry from indirectly sensed currents.
-  Refine and tune algorithms for extracting circulation currents and bathymetry in more complex
environments.

FY 2010 Plans:
-  Improve the automation of the current extraction algorithms and inverse model to handle clouds and
moving objects in the time series data.

Tango Bravo
(U)  Based on the results of the DARPA/Navy Submarine Design Study, the Tango Bravo technology
demonstration program is exploring design options for a reduced-size submarine with equivalent capability

16.660 15.721 9.257
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of the VIRGINIA Class submarine.  The implicit goal of this program is to reduce platform infrastructure
and, ultimately, the cost of future design and production of submarines.  The program is a collaborative
effort to overcome selected technological barriers that are judged to have a significant impact on
submarine platform and infrastructure cost.  DARPA and the Navy, under a Memorandum of Agreement,
jointly formulated technical objectives for critical technology demonstrations in: 1) shaftless propulsion, 2)
external weapons stowage and launch, 3) conformal alternatives to the existing spherical sonar array, 4)
radical ship infrastructure reduction technologies that eliminate or substantially simplify hull, mechanical
and electrical systems, and 5) automated attack center technologies to reduce crew manning.

(U)  Following success of shaftless propulsion technologies demonstrated in the Tango Bravo program,
DARPA and the U.S. Navy will design, build, and test a large scale Submarine Shaftless Stern
Demonstrator (S3D) to characterize and mitigate risks associated with ship integration into a next
generation submarine propulsion option.  The S3D will be built to the minimum scale necessary to
extrapolate hydrodynamics, powering, and acoustics to full-scale performance.  The most cost effective
technical approach to developing the demonstrator design will be considered, including the modification of
existing large-scale submarines.  Elements of the Tango Bravo program will begin transition to the Navy in
FY 2009, with full transition anticipated at the conclusion of the Submarine Shaftless Stern Demonstration
(S3D) program in FY 2013.

FY 2008 Accomplishments:
-  Completed shaftless propulsion component fabrication (motor propulsor, duct, and structure) and
component testing (electrical motor characteristics, motor drive and motor controller).
-  Completed the propulsion plant cost model to demonstrate the Shaftless Propulsion concept reduces
submarine construction costs.
-  Completed analysis and evaluation of Shaftless Propulsion acoustic performance, including
investigation of risk reduction technical solution.
-  Commenced concept studies to determine the feasibility of integrating the Shaftless Propulsion project
design into a submarine design concept.
-  Completed the External Weapons Stowage and Launch project by conducting full-scale, test depth,
weapons launch testing.
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-  Conducted full-scale external weapon submarine load/reload demonstration.
-  Completed Radical Ship Infrastructure Reduction project electric actuator bearing shock tests and
commenced electric actuator dynamic load testing representative of maximum submarine operational
loads and environmental conditions (seawater, test depth, silt).
-  Assessed programmatic and technical trade-offs to determine the optimum large-scale platform for
S3D.
-  Commenced Shaftless Propulsion technical risk reduction tasks required prior to commencing S3D
detailed design work.

FY 2009 Plans:
-  Complete Shaftless Propulsion demonstrator assembly.
-  Complete Shaftless Propulsion integrated system testing (in-air, full load motor testing and Large
Cavitation Channel acoustic testing).
-  Conclude testing of the electric actuator, including approximately one million full cycles of the actuator
under representative at-sea dynamic loadings and pressures, completing the Radical Ship Infrastructure
Reduction project.
-  Complete concept studies for S3D.
-  Complete Shaftless Propulsion technical risk reduction tasks on S3D.
-  Perform design studies and computational analysis to establish critical design parameters for S3D.
-  Prepare Request for Proposals (RFP) for S3D contract requirements.

FY 2010 Plans:
-  Complete Shaftless Propulsion in-water endurance testing, thus concluding the Shaftless Propulsion
project and Tango Bravo program.
-  Commence S3D propulsor detail design.
-  Commence S3D large-scale platform detail design.

Maritime Persistent Surveillance and Awareness (MPSA)*
*Formerly Sea Shield.

.000 3.000 3.000

397



UNCLASSIFIED

UNCLASSIFIED
R-1 Line Item #53

Page 22 of 25

Exhibit R-2a, PB 2010 Defense Advanced Research Projects Agency RDT&E Project Justification DATE: May 2009
APPROPRIATION/BUDGET ACTIVITY
0400 - Research, Development, Test & Evaluation, Defense-Wide/BA
3 - Advanced Technology Development (ATD)

R-1 ITEM NOMENCLATURE
PE 0603766E NETWORK-CENTRIC WARFARE TECHNOLOGY

PROJECT NUMBER
NET-02

B. Accomplishments/Planned Program ($ in Millions) FY 2008 FY 2009 FY 2010 FY 2011

(U) The Maritime Persistent Surveillance and Awareness (MPSA) program will develop an extensible battle
management automation capability to provide persistent surveillance and situational awareness to protect
naval forces against overwhelming threats.  MPSA will use layered and distributed sensing and add data
from all sources for the non-traditional areas of infrastructure, socio-political developments and economic
indicators.  These systems will enable timely and coordinated decision-making and vastly improved
situational awareness under uncertainty for naval commanders.  MPSA will enable intelligent deployment
of sensors and network infrastructures, to protect sea-based assets, through effective cross-platform and
multi-mission fusion and resource management with focus on stand-off and elusive threats.  Automated
tracking with intelligent fusion and classification, and assimilation of non-traditional information sets are of
particular interest.  This will require bringing additional processing power to bear, allowing implementation
of complex processing algorithms.  MPSA will also enable the decoupling of intelligence, surveillance, and
reconnaissance/defense missions from offensive missions, improving the power projection capability of
the deployed force.  MPSA will depart from previous approaches in assessing the operational environment
in that it will not rely solely upon military indicators, but will also expand understanding to include national
infrastructure, socio-political, and economic indicators to better assess trends and threat development.

FY 2009 Plans:
-  Develop technologies and system concepts for detection, classification, localization, tracking and
optimized engagement of maritime targets.
-  Develop techniques to assimilate and process data from all sources to detect changes in national
infrastructure, socio-political climate and economic indicators that could affect adversary military capacity
and capabilities.

FY 2010 Plans:
-  Assess effectiveness of component technologies through modeling and simulation.
-  Implement the techniques for assimilation and processing of classified and open source data to detect
militarily relevant changes in a nation’s physical infrastructure, socio-political climate and economic
indicators.
-  Apply advanced human-computer interaction technology to optimize human/machine performance for
the naval commander.
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Blue Laser for Submarine Laser Communications (SLC)

(U) The Blue Laser for Submarine Laser Communications (SLC) program was funded as the High
Bandwidth Maritime Communications program in Budget Activity 2 (PE 0602702E) in FY 2009, but its
applications focus made its funding more appropriate for Budget Activity 3.  The program will develop the
critical laser technology necessary to support the requirements for non-acoustic Anti-Submarine Warfare
(ASW), mine detection, and submarine laser communication.  SLC and non-acoustic ASW programs
are intended to develop the world’s first wall-plug efficient laser that operates both at an optimum water
transmission band of open ocean water and at the wavelength of a Cesium Atomic Line Filter.  There is a
pressing need for improved ASW capabilities in the current operating environment, particularly in shallow
water (above the thermocline) and littoral areas of operations.  This laser has the potential to improve the
detection depth of a non-acoustic anti-submarine warfare lidar system by a significant factor resulting in
improved submarine communications.  The Blue Laser technology is planned for transition to the Navy.

FY 2009 Plans:
-  Design, build and test a power amplifier module to verify performance optically and thermally at high
power.

FY 2010 Plans:
-  Complete detailed design of flight brassboard transmitter.
-  Complete optical, mechanical and electrical designs.
-  Build and test optical, mechanical and electrical subassemblies for integration into the brassboard
transmitter.
-  Commence building, integration, and testing of amplifier modules into a full power output subsystem.

.000 5.000 10.000

Thermal Management System for Ship Decks (TMD)
(U) It is anticipated that the high engine exhaust temperatures from the next generation of Vertical Take
Off and Landing (VTOL) aircraft deployed on navy ships will dramatically reduce the life of both the
deck structure and the non-skid.  The Thermal Management System for Ship Decks (TMD) will address
this problem by demonstrating a heat distribution system with an integrated thermally stable non-skid

.000 .000 2.500
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coating.  Upon satisfactory completion of the development and certification of the design, the TMD will be
transitioned to the Navy for integration into amphibious assault ships.

FY 2010 Plans:
-  Develop and construct scaled modular passively cooled thermal management system.

C. Other Program Funding Summary ($ in Millions)
N/A

D. Acquisition Strategy
N/A

E. Performance Metrics
Specific programmatic performance metrics are listed above in the program accomplishments and plans section.
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FY 2014
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FY 2015
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Cost To
Complete

Total Cost

NET-CLS: CLASSIFIED 52.840 79.959 66.230 Continuing Continuing

A. Mission Description and Budget Item Justification
This project funds Classified DARPA Programs.  Details of this submission are classified.

B. Accomplishments/Planned Program ($ in Millions) FY 2008 FY 2009 FY 2010 FY 2011
Classified DARPA Program

This project funds Classified DARPA Programs.  Details of this submission are classified.

FY 2008 Accomplishments:
Details will be provided under separate cover.

FY 2009 Plans:
Details will be provided under separate cover.

FY 2010 Plans:
Details will be provided under separate cover.

52.840 79.959 66.230

C. Other Program Funding Summary ($ in Millions)
N/A

D. Acquisition Strategy
N/A

E. Performance Metrics
Details will be provided under separate cover.
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COST ($ in Millions) FY 2008
Actual

FY 2009
Estimate

FY 2010
Estimate

FY 2011
Estimate

FY 2012
Estimate

FY 2013
Estimate

FY 2014
Estimate

FY 2015
Estimate

Cost To
Complete

Total Cost

Total Program Element 170.518 214.582 243.056 Continuing Continuing
SEN-01:
SURVEILLANCE AND
COUNTERMEASURES
TECHNOLOGY

63.234 72.323 57.553 Continuing Continuing

SEN-02: SENSORS
& EXPLOITATION
SYSTEMS

107.284 142.259 128.621 Continuing Continuing

SEN-CLS: Classified .000 .000 56.882 Continuing Continuing

A. Mission Description and Budget Item Justification
(U) The Sensors Technology program element is budgeted in the Advanced Technology Development Budget Activity because it funds sensor efforts that will improve
the accuracy and timeliness of our surveillance and targeting systems for improved battlefield awareness, strike capability and battle damage assessment.

(U) The Surveillance and Countermeasures Technology project will exploit recent advances in multispectral target phenomenology, signal processing, low-power
high-performance computing and low-cost microelectronics to develop advanced surveillance and targeting systems.  Timely surveillance of enemy territory under
all weather conditions is critical to providing our forces with tactical information needed to succeed in future wars.  Additionally, this project encompasses several
advanced technologies related to the development of techniques to counter advanced battlefield threats.

(U) The Sensors and Exploitation Systems project develops and demonstrates advanced sensors, and exploitation technologies.  These efforts provide warfighters
with situational awareness and precision target identification.  The project is driven by five needs: 1) integrating data from multipath sources into consistent situational
assessments; 2) countering camouflage, concealment and deception of mobile ground targets; 3) providing near-real-time, semi-automatic exploitation of wide-area
moderate and high-resolution imagery; 4) obtaining real-time, accurate battle damage assessment; and 5) accomplishing robust, precise identification, precision fire
control tracking and engagement of ground targets.
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B. Program Change Summary ($ in Millions)
FY 2008 FY 2009 FY 2010 FY 2011

Previous President's Budget 195.213 226.470 224.477
Current BES/President's Budget 170.518 214.582 243.056
Total Adjustments -24.695 -11.888 18.579

Congressional Program Reductions .000 -11.888
Congressional Rescissions -9.000 .000
Total Congressional Increases .000 .000
Total Reprogrammings -10.350 .000
SBIR/STTR Transfer -5.345 .000
TotalOtherAdjustments 18.579

Change Summary Explanation
FY 2008
Decrease reflects Section 8042 rescission, below threshold and OMNIBUS reprogrammings, and the SBIR/STTR transfer.

FY 2009
Decrease reflects reductions for Section 8101 Economic Assumptions and new starts.

FY 2010
Increases reflect the establishment of new project SEN-CLS to merge classified programs from the Guidance Technology Program Element, offset by cancelation
of the SALTI program in Project SEN-02, and completion and anticipated transition of underground facilities efforts in project SEN-01.
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COST ($ in Millions) FY 2008
Actual

FY 2009
Estimate

FY 2010
Estimate

FY 2011
Estimate

FY 2012
Estimate

FY 2013
Estimate

FY 2014
Estimate

FY 2015
Estimate

Cost To
Complete

Total Cost

SEN-01:
SURVEILLANCE AND
COUNTERMEASURES
TECHNOLOGY

63.234 72.323 57.553 Continuing Continuing

A. Mission Description and Budget Item Justification
(U) This project funds sensor efforts that will improve the accuracy and timeliness of our surveillance and targeting systems for improved battlefield awareness,
strike capability, and battle damage assessment.  Timely surveillance of enemy territory under all weather conditions is critical to providing our forces with the tactical
information needed to succeed in future wars.  This operational surveillance capability must continue to perform during enemy efforts to deny and deceive the sensor
systems, and operate, at times, in a clandestine manner.  This project will exploit recent advances in multispectral target phenomenology, signal processing, low-power
high-performance computing, and low-cost microelectronics to develop advanced surveillance and targeting systems.  In addition, this project encompasses several
advanced technologies related to the development of techniques to counter advanced battlefield threats.

B. Accomplishments/Planned Program ($ in Millions) FY 2008 FY 2009 FY 2010 FY 2011
Low-Altitude Airborne Sensor System (LAASS)

(U)  The Low-Altitude Airborne Sensor System (LAASS) program is developing an airborne sensor
system to find and characterize underground facilities (UGFs) used to shield and protect strategic and
tactical activities, including command and control, weapons storage, and manufacture of weapons of
mass destruction (WMD) and tunnel networks that breach secure borders and perimeters.  By passively
capturing emissions associated with underground facility presence and operations, and doing so using
airborne sensors (acoustic, electromagnetic, gravity gradiometry), LAASS can significantly increase our
ability to seek out underground facilities and map out their vulnerabilities and backbone structure.  LAASS
technologies are planned to transition to Northern Command, Southern Command, Strategic Command, or
Defense Threat Reduction Agency in FY 2011.

FY 2008 Accomplishments:
-  Developed system requirements for LAASS gravity gradiometer payloads (sensor characteristics,
platform envelope) against targets of interest.
-  Explored gravity gradiometry system concepts for tunnel detection.

15.619 15.750 4.000
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FY 2009 Plans:
-  Commence evaluation of candidate sensor technologies for development of gravity gradiometer
prototype evaluation system.
-  Produce system design and initiate development of gravity gradiometer prototype evaluation system.

FY 2010 Plans:
-  Complete development and build gravity gradiometry sensor suite and perform major system design
trades.
-  Optimize signal processing to detect target of interest in the areas of interest and reject clutter in geo-
technically challenging environments.
-  Design, develop and integrate a prototype system on a tactical air vehicle.

Cross-Border Tunnel (CBT)
(U) The Cross-Border Tunnel (CBT) program is developing technologies and systems to detect small
tunnels used to breach security perimeters and national borders.  The program goal is to develop
innovative technologies inspired by geophysical exploration techniques that detect and characterize
these threat tunnels while simultaneously satisfying operational considerations such as search rate, site
access, monitoring persistence, and exposure of friendly forces.  The initial CBT program thrust performed
collections of seismic and electromagnetic (EM) data at a test bed using current state of the art sensors
from the geophysical industry.

(U) The program’s current focus is on a Fast-Scan CBT detection technique.  This technique will develop a
tunnel detection system focused on providing a fast linear scan rate, for operationally tractable protection
of large controlled areas or national borders.  Current subterranean interrogation techniques based
on geophysical exploration methods have the combined impediments of slow interrogation rate, need
for complete site access, or exposure of forces.  Contrary to invasive imaging methods, the Fast-Scan
concept will provide rapid detection of anomalous subsurface structures consistent with voids.  Additional
techniques will be investigated to provide situational awareness to the warfighter for the underground
environment.  Technical challenges include: 1) identification of optimal detection strategies, source
characteristics, and sensor geometries, 2) rejection of clutter with length scales similar to tunnels or

1.852 3.750 3.000

406



UNCLASSIFIED

UNCLASSIFIED
R-1 Line Item #54

Page 5 of 40

Exhibit R-2a, PB 2010 Defense Advanced Research Projects Agency RDT&E Project Justification DATE: May 2009
APPROPRIATION/BUDGET ACTIVITY
0400 - Research, Development, Test & Evaluation, Defense-Wide/BA
3 - Advanced Technology Development (ATD)

R-1 ITEM NOMENCLATURE
PE 0603767E SENSOR TECHNOLOGY

PROJECT NUMBER
SEN-01

B. Accomplishments/Planned Program ($ in Millions) FY 2008 FY 2009 FY 2010 FY 2011

response from non-threat structures (utilities), and 3) technology migration to a moving platform.  This
program will transition to the Services in FY 2010.

FY 2008 Accomplishments:
-  Performed field campaign to collect Electromagnetic (EM) signature data.
-  Evaluated the inversion of the EM data from the data collection campaign.
-  Determined the performance of CBT for use in protection of controlled areas and borders.

FY 2009 Plans:
-  Identify a detection concept suited for use in protection of controlled areas and borders.
-  Determine the design requirements for the source characteristics and sensor/source geometry that
optimizes the detection performance.

FY 2010 Plans:
-  Commence the development of the Fast Scan CBT detection technique for an off board platform
integration.
-  Complete the development of Fast Scan CBT detection technique for an off board platform integration.
-  Demonstrate the Fast Scan CBT detection technique.
-  Investigate techniques and conduct proof of concept demonstrations to provide the warfighter
situational awareness for the underground environment.
- Initiate underground situational awareness technology development efforts.

Airborne Tomography using Active Electromagnetics (ATAEM)
(U)   The Airborne Tomography using Active Electromagnetics (ATAEM) program is developing an
active electromagnetic (EM) system for airborne imaging of subsurface structures, such as underground
facilities (UGF) or perimeter-breaching tunnels.  The ATAEM system illuminates the ground with
electromagnetic energy and interprets resulting distortions of the electric and magnetic fields to detect and
characterize surreptitious structures.  The ATAEM program will investigate and develop the component
technologies, (including EM illumination sources, noise-isolated sensor payloads and signal processing),
and demonstrate them on an appropriate airborne platform.  The ATAEM program will first validate

6.409 9.136 7.271

407



UNCLASSIFIED

UNCLASSIFIED
R-1 Line Item #54

Page 6 of 40

Exhibit R-2a, PB 2010 Defense Advanced Research Projects Agency RDT&E Project Justification DATE: May 2009
APPROPRIATION/BUDGET ACTIVITY
0400 - Research, Development, Test & Evaluation, Defense-Wide/BA
3 - Advanced Technology Development (ATD)

R-1 ITEM NOMENCLATURE
PE 0603767E SENSOR TECHNOLOGY

PROJECT NUMBER
SEN-01

B. Accomplishments/Planned Program ($ in Millions) FY 2008 FY 2009 FY 2010 FY 2011

the system concept for EM sources, sensor payloads, and associated signal processing through
modeling and data collection against relevant underground structures.  An integrated system combining
active illumination, sensing, and detection processing will then be developed and demonstrated on an
appropriate unattended air system.  This capability is expected to transition to the U.S. Army, U.S. Marine
Corps, and U.S. Special Operations Command in FY 2012.

FY 2008 Accomplishments:
-  Developed low-noise electric and magnetic field sensors.
-  Designed and constructed vibration isolation system for the sensor suite.
-  Built sensor payload comprised of vibration-isolated electric and magnetic field sensors.
-  Conducted sensor tow pod design analysis.

FY 2009 Plans:
-  Integrate sensor suite into helicopter tow pod.
-  Investigate and develop electromagnetic illumination sources.
-  Collect and analyze operationally relevant data over multiple targets of interest using helicopter tow
pod.
-  Document performance as a function of operational parameters (illumination sources, flight
parameters).
-  Develop system requirements for final demonstration system.

FY 2010 Plans:
-  Fabricate and evaluate critical components for prototype system.
-  Commence fabrication of prototype system.

Strategically Hardened Facility Defeat
(U) Building upon the successes of this technology developed under the Counter Underground Facilities
program, the Strategically Hardened Facility Defeat program will continue to develop alternative earth-
penetrating technologies for the defeat of strategically hardened targets.  The threat posed by the
proliferation of hard and deeply buried targets with major strategic capabilities around the world is

11.909 15.500 17.016
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increasing dramatically.  These strategically hardened facilities are used to harbor our adversaries’
most dangerous assets including leadership bunkers, command and control functions, and weapons
of mass destruction.  However, because the size and weight of traditional earth penetrating weapons
scale exponentially with the depth of the facility, current warhead penetration depths are and always
will be insufficient to reach many of these targets.  As a result, a strategic capability gap exists and new
approaches to earth penetration and warhead delivery are needed.  This program seeks to leverage recent
advances in earth-penetrating technologies for full defeat of strategically hardened facilities.  This program
will transition to the Defense Threat Reduction Agency (DTRA) in FY 2011.

FY 2008 Accomplishments:
-  Integrated advanced penetration and energy supply technologies.
-  Demonstrated penetration, energy, sensing, and navigation capabilities through field trials.
-  Demonstrated deployment capabilities.

FY 2009 Plans:
-  Develop robust, self-contained aerial deployment options that can interface with existing air platforms.
-  Develop packaging and integration technologies that can withstand harsh environments.
-  Design and initiate development of deployable system with advanced penetration and navigation
capabilities.

FY 2010 Plans:
-  Integrate component subsystems into deployable platform.
-  Commence the demonstration of system capabilities in multiple field exercises with transition partner.

Visibuilding
(U) The Visibuilding program is developing technologies and systems for new building surveillance
capabilities to detect personnel within buildings, determine building layouts, and locate weapons caches
and shielded enclosures within buildings.  Radar signals are being used to image static structures directly.
Doppler processing of radar signals is also being exploited to find, identify, and perform feature-aided
tracking of moving personnel within a building and allow mapping of building pathways and stairways

15.091 15.970 15.560
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by monitoring traffic through buildings.  Multipath and propagation effects are modeled and iteratively
compared with hypotheses of building structures to provide 3-D building maps and large concentrations
of metal materials like weapons.  This program is developing techniques to inject and recover probing
waveforms and unravel the complicated multipath in the return signals to enable the mapping and
characterization of buildings.  Other sensing modalities and component technologies are concurrently
being investigated, such as acoustic, seismic, and thermal.  These modalities offer the possibility of
providing complementary information about the interior of large buildings as well as their associated
underground areas.  Transition of component pieces to the Army’s Program Executive Office (PEO)
Soldier and U.S. Special Operations Command will commence in FY 2011.

FY 2008 Accomplishments:
-  Demonstrated ability to reconstruct building floor plans and track insurgents.
-  Developed radar system architectures for building imaging and insurgent localization.
-  Transitioned RADAR Scope, a handheld through the wall radar device, to PEO Soldier and U.S.
Special Operations Command.
-  Initiated investigations into alternative sensing modalities.

FY 2009 Plans:
-  Design and build functional prototype instrumentation radar system.
-  Perform experiments on full-scale buildings to demonstrate floor plan reconstruction and insurgent
localization within structures.
-  Begin validating alternative sensing technologies.

FY 2010 Plans:
-  Design and integrate advanced prototype demonstration system.
-  Commence demonstrations to show ability to determine building layout and track insurgents within
furnished multi-story buildings.

Speckle Exploitation for Enhanced Reconnaissance (SEER) 5.000 6.000 .000
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(U) The Speckle Exploitation for Enhanced Reconnaissance (SEER) program will provide long-range, non-
cooperative identification of moving/stationary targets using incoherent scattered laser speckle reflected
off a target surface.  Laser speckle has reduced sensitivity to adverse turbulence-induced distortion and
so should provide a viable signal at ranges exceeding those projected for other active laser systems.
Technical achievements under other programs in this PE/Project provide the basis for radically new
approaches to measuring target characteristics under conditions that limit the performance of conventional
sensors.  Target characteristics potentially obtainable may include target image, shape, size, structural
features, and other advanced threat properties.  By extending the operating range of current active electro-
optic sensors, SEER enables the friendly platform to stand off from the maximum operating range of
hostile sensors/weapons, while executing the targeting task and directing weapons against targets.

FY 2008 Accomplishments:
-  Demonstrated concept performance on an outdoor range.

FY 2009 Plans:
-  Develop algorithms that reliably and uniquely associate target signatures with speckle patterns.
-  Implement algorithms using optical Micro Electro-Mechanical systems (MEMs) or other related
technologies to achieve reduced size, weight and power.

Rescue Transponder (RT)
(U) Building upon technologies developed in other sensor programs, the Rescue Transponder (RT)
program will investigate the use of a unique localization and tracking technology to provide a very low
probability of detection (LPD) call for help signal.  The system will use a wide band radio frequency signal
with low power and extremely low duty cycle.  The goals of the RT program are to develop a small, rugged,
transponder that provides a call for help to friendly forces.  The RT system will operate over ranges that
enable rescue forces or surveillance systems to receive its signals.  It will support accurate localization
by rescue forces, and permit transmission of identifying, authenticating, and status information.  The RT
technology is planned for transition to the U.S. Marine Corps in 2010.

3.582 2.217 2.450
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FY 2008 Accomplishments:
-  Initiated limited prototype production to support U.S. Marine Corps operational field assessment.
-  Completed a Memorandum of Agreement between DARPA and U.S. Marine Corps Combat
Development Center for transition of the RT technology.

FY 2009 Plans:
-  Evaluate deployable unit performance in U.S. Marine Corps EXERCISE Talisman Saber 2009.
-  Develop and conduct field experiments in support of U.S. Marine Corps initial end-user field
evaluations.
-  Research enhancements to support system performance capabilities for military use.

FY 2010 Plans:
-  Develop advanced prototypes with self-calibration and non-synchronization tag capabilities to simplify
operations.
-  Develop and conduct field experiments to support major U.S. Marine Corps operational field exercise.
-  Complete transition between DARPA and U.S. Marine Corps.

Combat Laser Infrared Countermeasure (IRCM) Proactive Survivability System (CLIPSS)
(U) The Combat Laser Infrared Countermeasure (IRCM) Proactive Survivability System (CLIPSS) will
enable air dominance at low altitude and at night against current and near term near infrared (NIR)
and mid-wave infrared (MWIR) based threats including man portable air defense (MANPAD), based on
proactive infrared countermeasures (PIRCM).  Leveraging the ongoing systems and focal plane array
(FPA) technology development established by the Multifunction Electro-Optics for Defense of U.S. Aircraft
(MEDUSA) program (budgeted in PE 0603768E, Project GT-01) in the near and MWIR bands and the
reactive capability of the Affordable Laser IRCM Survivability System (ALISS), CLIPSS will provide a
near term demonstration and transition of the proactive capability and serve as a pathfinder for the longer
range, all band objectives of MEDUSA.  CLIPSS will provide U.S. aircraft the same ability to geo-locate,
evade, jam, or destroy optically based air defenses and will evolve U.S. capabilities from reactive end
game countermeasures to proactive capabilities that increase threat-warning times, deny launch and
put electro-optical/IR air defense threats at risk.  This program will demonstrate an initial integrated

.000 3.000 4.256
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proactive and reactive IRCM pod based flight system that will address shorter range, high duty cycle
threats for vulnerable low altitude platforms in the NMIR wavebands.  The primary technical obstacles will
be the continued development and integration of high sensitivity infrared Focal Plane Array (FPA) and
multi-frequency laser technologies into compact, efficient packages for demanding IRCM environments.
The real-time processing of the range resolved laser returns over wide fields of view to rapidly cue the
proactive countermeasures poses a significant systems integration challenge as well.  CLIPSS technology
is planned for transition to the Services in FY 2012.

FY 2009 Plans:
-  Complete wide-area proactive search flight demonstration design.
-  Initiate subsystem fabrication for flight demonstration.
-  Initiate integrated proactive/reactive IRCM pod design.

FY 2010 Plans:
-  Complete subsystem fabrication for flight demonstration.
-  Initiate wide-area proactive search demonstration integration.
-  Complete preliminary design review for integrated IRCM pod.

Lightning Based (Sferic) Underground Geo-positioning
(U) The Lightning Based (Sferic) Underground Geo-positioning program will address the challenges
presented when navigating and tracking within underground structures, both manmade and natural,
by exploiting the abundance and long propagation range of naturally occurring global lightning events.
As conceived, surface receivers at known locations will compare time difference of arrival of very low
frequency (VLF) sferic events and employ super-resolution correlation techniques to accurately determine
the VLF source locations.  Any subsurface receiver will also detect the sferics, and correlation with the
surface data will enable geo-location of the subsurface receiver.  Exploitation of naturally-occurring, non-
deniable signals has the potential to significantly reduce logistical requirements and increase operational
standoff by orders of magnitude (1000+ km).  Transition to U.S. Special Operations Command (SOCOM)
and the U.S. Army is anticipated by FY 2012.

.000 1.000 4.000
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FY 2009 Plans:
-  Map global signal availability as function of geographic coordinates, hourly and seasonal means, and
geologic overburden.
-  Conduct field tests to determine geolocation accuracy with varying geologic overburdens.
-  Revise and validate propagation models for selected geographic regions to support mission planning
and performance prediction.

FY 2010 Plans:
-  Develop and demonstrate through-the-earth communications for navigation (surface-to-subsurface
communications) and tracking (subsurface-to-surface communications) scenarios.
-  Design prototype hardware for subsurface receivers and processors.
-  Evaluate potential for integration of global lightning receiver network data into the sferic system.

Surveillance and Threat Neutralization in Urban Environments
(U) This program investigated technologies to demonstrate the detection and defeat of threats specific
to conflict and stabilization operations in the urban environment.  These threats include roadside bombs,
car bombs, suicide bombers, snipers, rocket propelled grenades, and mortars launched from inside urban
boundaries.  Detection technologies studied included detection of anomalies in vehicle dynamics, stand-
off identification and localization of explosive vapors/effluents, high fidelity 3-Dimensional (3-D) mapping
performed from a high altitude (>15,000 feet) airborne platform for Improvised Explosive Device (IED)
detection, high fidelity 3-D surveillance performed from autogyro mortar rounds utilizing stereo vision, and
precision emplacement of sensors in an urban environment.

FY 2008 Accomplishments:
-  Evaluated candidate technologies for wide-area/stand-off and choke-point/portal-screening
applications.
-  Proved feasibility in lab on sub-scale tests.

3.772 .000 .000

C. Other Program Funding Summary ($ in Millions)
N/A
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D. Acquisition Strategy
N/A

E. Performance Metrics
Specific programmatic performance metrics are listed above in the program accomplishments and plans section.
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FY 2009
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Estimate

FY 2011
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FY 2012
Estimate

FY 2013
Estimate

FY 2014
Estimate

FY 2015
Estimate

Cost To
Complete

Total Cost

SEN-02: SENSORS
& EXPLOITATION
SYSTEMS

107.284 142.259 128.621 Continuing Continuing

A. Mission Description and Budget Item Justification
(U)  The Sensors and Exploitation Systems project develops and demonstrates advanced sensor and exploitation technologies to provide accurate situational
awareness and precise target identification.  The project is driven by five needs: (a) integrating data from multiple sources into consistent situation assessments;
(b) countering camouflage, concealment and deception of mobile ground targets; (c) providing near-real-time, semi-automatic exploitation of wide-area, moderate-
and high-resolution imagery; (d) obtaining real-time, accurate battle damage assessment; and (e) accomplishing robust, precise identification, precision fire control
tracking and engagement of ground targets.  U.S. forces and sensors are increasingly networked across service, location, domain (land, sea and air), echelon,
and platform.  This trend increases responsiveness, flexibility and combat effectiveness, but also increases the inherent complexity of sensor and information
management.  This project is creating systems that can derive high-level information from sensor data streams (from both manned and unmanned systems), produce
meaningful summaries of complex dynamic situations, and scale to thousands of sources.  Future battlefields will continue to be populated with targets that use mobility
and concealment as key survival tactics, and high-value targets will range from mobile missile/artillery to specific individual insurgents. This project develops and
demonstrates system concepts that combine novel approaches to sensing, sensor processing, sensor fusion, and information management to enable pervasive and
persistent surveillance of the battlespace and detection, identification, tracking, engagement and battle damage assessment for high-value targets in all weather
conditions and combat environments.

B. Accomplishments/Planned Program ($ in Millions) FY 2008 FY 2009 FY 2010 FY 2011
Persistent Exploitation

(U)  The Persistent Exploitation program integrates a wide variety of sensors, data links, exploitation tools,
correlators, and pattern analyzers into an end-to-end capability, focusing on counter-insurgency missions.
These missions must be supported at all hours of the day, over large areas, and against a diverse set of
targets, characteristics that no homogeneous sensor architecture can address.  Persistent Exploitation ties
separate hardware and software components together so that interactions among them can be defined,
assessed, evaluated, and refined.  It emphasizes real-time testing in realistic environments (e.g., the
National Training Center (NTC)) so that subtle dependencies and interactions can be discovered.

15.522 19.178 19.500
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(U) The Persistent Operations Surface Surveillance and Engagement (POSSE) program is developing
the capability to integrate sensor input from multiple modalities to find indications of insurgent activities.
Combined with dynamically updated information from soldiers on the ground, POSSE will enable near-real-
time generation of the evidence necessary for further investigation or interdiction.  POSSE experiments
are conducted at the National Training Center (NTC) with realistic role players emulating typical residential,
commercial and light industrial activity.  Within this environment, insurgent activity is simulated by qualified
experts using the latest and most complete intelligence available.  Measurements include precision
collections of insurgent activities, as well as the realistic surrounding background clutter of typical civilian
activity.  Results will inform future experiments, lead to specifications for future sensor design, and
provide insights into how to integrate other narrow and wide area sensors into an integrated approach to
countering insurgencies.  Transition is planned for U.S. Army Intelligence and Security Command.

FY 2008 Accomplishments:
-  Expanded investigation of close proximity sensor experiments designed to differentiate a location being
used for insurgent activities from adjacent structures.
-  Initiated design and preliminary infrastructure development in conjunction with NTC.

FY 2009 Plans:
-  Evolve close proximity experiments in the NTC environment to assess potential sensor technologies
applicable to insurgent activity detection.
-  Continue spiral development with semi-annual exercises at the NTC and spin off mature capabilities to
deployed analysis cells.
-  Integrate proximity sensor capabilities into the near-real-time POSSE exploitation process.
-  Correlate close and stand-off sensors into an integrated exploitation capability to detect insurgent
networks.
-  Test operational capabilities at the NTC with operational analysis cells.

FY 2010 Plans:
-  Continue experimentation with semi-annual exercises at the NTC and spin off mature capabilities.
-  Examine the feasibility of new sensor designs.
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Network Centric Sensing and Engagement

(U) The Network Centric Sensing and Engagement thrust develops technology and tools to support
precise situational awareness, rapid targeting, and precision engagement in highly-networked
environments.  Network-centric sensing acknowledges a group of sensors as a system and leverages
networked intercommunication to enable system performance superior to that of uncoordinated individual
sensors.  Applications include advanced target detection, acquisition, tracking, and combat identification.
The technology is suited to both ground-based sensors and airborne multi-ship sensor systems.  Exploiting
the potential of network-centric sensing requires a number of approaches.  Required technology advances
include: sensor-to-sensor communications, multi-sensor management, sensor system georegistration,
real-time data fusion, advanced tracking, and network-centric sensor operational modes.  Network
technologies enabling precision electronic warfare will also be investigated.  Programs in this thrust
include:

• The Quint Networking Technology (QNT) is a modular, multi-band, network data link program focused
on providing capabilities that close the seams between four nodes - manned aircraft, weapons, tactical
unmanned air vehicles (UAVs) and air control ground units.  The program designs, develops, evaluates
and demonstrates robust, affordable data link technologies suitable for use by weapons, tactical UAV’s,
and air control units.  This includes shrinking the package size of data link capabilities to the size of a
cell phone.  These data links enable precision strike and efficient machine-to-machine targeting against
time critical and mobile targets, support combat identification of targets, disseminate tactical UAV and
ground sensor data, and provide bomb impact assessment.  The data links allow secure weapon handoff
from the launch platform to any of several control platforms in the combat area, both air and surface.  The
QNT units provide two modes: a low rate bi-directional mode and a high data-rate mode capable of either
continuous or a burst imagery/video transmission.  Dynamic net resource management technology will
scale to support hundreds of vehicles in flight.  Advanced information security techniques provide secure
weapon data links and controller handovers.  DARPA has established a Memorandum of Agreement
(MOA) with the Air Force Command and Control & Intelligence, Surveillance, and Reconnaissance Center,
Navy Program Executive Officer, Strike Weapons and Unmanned Aviation, and Air Force Research
Laboratory to transition the QNT technology.

8.470 7.097 7.000

418



UNCLASSIFIED

UNCLASSIFIED
R-1 Line Item #54

Page 17 of 40

Exhibit R-2a, PB 2010 Defense Advanced Research Projects Agency RDT&E Project Justification DATE: May 2009
APPROPRIATION/BUDGET ACTIVITY
0400 - Research, Development, Test & Evaluation, Defense-Wide/BA
3 - Advanced Technology Development (ATD)

R-1 ITEM NOMENCLATURE
PE 0603767E SENSOR TECHNOLOGY

PROJECT NUMBER
SEN-02

B. Accomplishments/Planned Program ($ in Millions) FY 2008 FY 2009 FY 2010 FY 2011

• The Tactical Level Operations Capability (T-LOC) program (formerly Expeditionary Dismount Geolocation
and Exploitation System) will develop and deploy technologies to integrate temporal-spatial data
from multiple sources to increase situational awareness.  The program uses organic reconnaissance,
surveillance and target acquisition data to update tactical users and planners over multiple echelons
with critical environmental and operational information.  There is particular interest in riverine operations,
and within this context, sensor, delivery systems, exploitation algorithms, and information management
and display technologies will be developed.  T-LOC will provide the means to discover vulnerabilities in
opposing forces and cues for intelligence, surveillance, and reconnaissance planning.  Technologies are
planned to transition to the U. S. Navy and U.S. Marine Corps.

FY 2008 Accomplishments:
Quint Networking Technology (QNT)
-  Built and evaluated brassboard in Stage 1 tests.

FY 2009 Plans:
Quint Networking Technology (QNT)
-  Cycle and test brassboard in Stage 2 tests and flight tests.
-  Start transition to Air Force and Navy.

Tactical Level Operations Capability (T-LOC)
-  Evaluate the effect of combining multiple organic sensor updates on situation assessment for rapid
military riverine operations.

FY 2010 Plans:
Tactical Level Operations Capability (T-LOC)
-  Evaluate the effect of combining multiple semi-autonomous organic sensor updates and novel display
technologies on situation assessment for rapid military riverine operations.

Pattern Analysis Technology 2.000 1.000 .000
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(U)   The Pattern Analysis Technology thrust develops exploitation tools to form and analyze tracks of
vehicle movement, and distinguish hostile behavior from benign civilian activities.  It develops tools for
movement pattern analysis, algorithms to predict target motions, and dynamic control methods for sensor
tasking and observation scheduling.  Programs in this thrust include:

• The Video Verification and Identification (VIVID) program developed technology to automate moving
target strike operations for remotely piloted aircraft.  Program products support both precision strike
operations and military surveillance.  VIVID enables the handoff of targets between wide area coverage
intelligence, surveillance, and reconnaissance systems and local video surveillance platforms.  The
technology provides techniques for precision target identification in video including fingerprinting
techniques and related technology to reacquire previously observed vehicles.  The VIVID technology
transitioned to the Air Force at the conclusion of Phase II, at the end of FY 2008.

• The Forensic Target Motion Analysis program develops and demonstrates exploitation tools to analyze
Ground Moving Target Indicator (GMTI) Radar tracks of multiple targets to separate militarily-interesting
target movement from nominal background traffic (e.g. civilians, coalition operations).  It develops libraries
of movement patterns, logic to generate hypotheses about which patterns are being observed, algorithms
to correlate sensor data to those patterns, and mechanisms to quantitatively score the consistency of
the data with each hypothesis.  It also includes tools to provide short-term predictions of target motions,
thereby supporting some forms of predictive threat analysis.

FY 2008 Accomplishments:
Video Verification and Identification (VIVID)
-  Demonstrated real-time software components on tower.
-  Demonstrated real-time software components in flight test.
-  Started transition to the U.S. Air Force.

Forensic Target Motion Analysis
-  Obtained ground-truthed, wide-area GMTI data from operational airborne sensors.
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FY 2009 Plans:
Forensic Target Motion Analysis
-  Evaluate performance of motion analyses algorithms.

Target Identification Technology
(U) The Target Identification Technology thrust develops semiautomatic methods to identify targets
from sensors operating in all spectral bands.  Its objective is to detect, characterize, and identify military
threats, and to assess the environment around them.  Data sources include national, theater, and
organic sensors.  Exploiting the acoustic emissions of potential targets is of interest because acoustics
has the advantage of not requiring an unobstructed line of sight between the emitter and sensor, and
under certain circumstances sound may propagate great distances.  Critical performance metrics are
timeliness, accuracy, error rates, and interpretation workload.  The thrust addresses the challenges of
target identification, acquisition and tracking under restrictive rules of engagement.  The technologies will
apply advanced signal processing and machine vision to leverage advances in sensor capabilities.  Three
programs are funded in this thrust:

• The Exploitation of 3-D Data (E3D) program developed techniques for rapidly exploiting 3-D sensor data.
The initial program effort consisted of three distinct processes: Target Acquisition, Target Recognition, and
Modeling.  The resulting software tools were integrated into operational ground stations processing 3-D
sensor data.  The E3D technology was transitioned to Special Operations Command (SOCOM).

• The All-Source Target Characterization program develops a collection and measurement capability to
characterize new targets as they emerge on the battlefield.  This effort develops tools to permit rapid user
interaction with imagery, sensor data, and processing results and provides real-time feedback to operators
indicating key target features and other discriminates.  This initiative will also develop and demonstrate
robust target cueing and identification over large classes of targets within a computational form factor
appropriate for insertion into strike aircraft and unmanned aerial vehicles.  The technology provides tools to
process and disseminate target signatures to the field in usable formats for direct insertion into operational

8.896 9.000 8.000
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systems.  Technologies are planned for transition to the Air Force Distributed Common Ground Station in
FY 2011 and subsequently to the U.S. Army Future Combat System.

• The Small Unmanned Aerial Vehicle Detection System (SUDS) program, formerly Detect Unmanned
Aerial Vehicle (UAV), develops techniques to detect, track, and provide discrimination between friend
and foe against small UAVs that are easily built, inexpensive, easy to operate, and offer the asymmetric
adversary an ability to reach into U.S. defended locations causing potentially large amounts of damage.  It
includes antenna and signal processing techniques to passively detect small air targets using radar, video,
acoustic, and radio-frequency sensors; to correlate those data with known objects (e.g., civilian aircraft);
to analyze the motion of any uncorrelated data; and to rapidly task narrow-field-of-view sensors to collect
more-detailed data.  It will transition to the military in FY 2012 to meet both static force protection needs
and tactical air defense operations.

FY 2008 Accomplishments:
Exploitation of 3-D Data (E3D)
-  Conducted real time data collection for models in library.
-  Transitioned E3D to SOCOM.

All-Source Target Characterization
-  Developed tools to permit rapid user interaction with imagery and processing results.

Small UAV Detection System
-  Generated candidate system architecture, focusing on an effective sensor suite, to detect and track
small UAVs.
-  Conducted flight tests to collect small UAV and clutter signatures.
-  Completed post processing of acoustic data.
-  Performed initial trade studies and analyses.

FY 2009 Plans:
All-Source Target Characterization
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-  Evaluate performance in field exercises and demonstrations.

Small UAV Detection System
-  Develop algorithms to identify and classify targets and objects of interest.
-  Perform tests against UAV and radio controlled (RC) aircraft of known and unknown characteristics to
demonstrate the system's ability to improve target detection and classification.
-  Perform data collection to determine acoustic features/signatures/characteristics.
-  Apply results to physics models of aircraft and propulsion systems.

FY 2010 Plans:
Small UAV Detection System
-  Develop and demonstrate target identification capability.
-  Integrate multiple sensors for target classification.
-  Evaluate system performance for positive identification of friend or foe.

Advanced Radar Sensor Technology
(U)  The Advanced Radar Sensor Technology thrust develops radar systems to provide significant
improvements in our ability to detect, identify, and track surface targets and threats over very wide areas in
all climatic conditions.  Program efforts focus on exploiting emergent and novel RF sensing technology and
phenomenology.  Key elements are advancements in ultra-wide band, bistatics, UHF/VHF, emitter location
and direction-finding, polarimetric change detection, tomographic imaging, space-time adaptive processing
and other advanced signal processing, advanced Ground Moving Target Indicator (GMTI) techniques, and
foliage, building, and ground-penetrating radar phenomenology.  Program developments are integrated
with current and emerging military platforms with emphasis on the most stressing military radar sensor
challenges.  Examples are operations featuring complex cluttered ground environments; those against
small and slow moving surface targets; urban operations, and situations where camouflage, decoys and
countermeasures must be overcome.  Programs in this thrust include:

• The NetTrack program will extend capabilities for persistent tracking and targeting of moving vehicles
from airborne radars.  Operational GMTI radars can display the locations of thousands of movers over a

11.527 18.960 22.890
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wide area.  Operators of these systems can focus on an individual GMTI detection and follow the vehicle
down a road network until a so-called “confusion event”: the vehicle reaches an intersection at the same
time as other traffic; another vehicle comes close to it traveling in the same direction; the GMTI platform
has to make a turn.  After the confusion event the operator has no way to determine which of several local
target detections is the vehicle that the operator was following.  NetTrack will improve capabilities in two
ways: the system will network radars together and use advanced radar techniques to gather “signatures” of
vehicles.  The signatures, which are collections of radar features, will be stored and passed over the radar
network.  The system will compare vehicle signatures taken before and after confusion events to maintain
the track of the target vehicles.  Extended long-term airborne radar tracking will be an important long-
range, all-weather capability.  It will extend the kill chain to enable vehicle engagement hours after target
designation, enable behavioral analysis of vehicle movements to gauge enemy operational structure,
force composition, and intentions, and provide a higher level of situational awareness at every level.
Technologies are planned for transition to the Navy, Army and Air Force.

• The Dual Beam Lynx program will enhance the capabilities of the Lynx radar system to track slow-
moving vehicles more accurately.  The program modifies a Lynx I radar to create two beams with different
phase centers and uses space-time adaptive processing to detect moving targets in the main beam
clutter.  The goals of this program include demonstrating improvement in minimal detectable velocity,
improving geolocation accuracy, and achieving a low manufacturing cost.  The radar performance will be
demonstrated from flight data collected from the radar flying on a UAV surrogate.  Technology is planned
for transition to the U.S. Air Force.

• The Next Generation RF Antenna System program will develop and demonstrate a light-weight wide-
band RF antenna that enables high gain over a broad frequency range.  This system will enable signal
detection at extended ranges, detecting faint or distant signals with high gain.  This program is planned for
transition to the U.S. Air Force.

• The Airborne Passive Direction Finding with a Tactical Vector Sensor (ATVS) program will develop and
demonstrate a compact, lightweight, airborne, real-time, tactical emitter detection and location system
suitable for supporting small tactical units.  ATVS sensors will fly on a tactical UAV such as the Scan Eagle
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and will provide company/battalion size forces with a dedicated airborne sensor for detecting and locating
emitters.  ATVS provides accurate estimates of the angle of arrival in both azimuth and elevation. This
program is planned for transition to the U.S. Army.

• The Efficient Digitization of Element Signals program will exploit new and emerging techniques in signal
coding and compressive sensing to allow large, element-count, radio frequency (RF) arrays to be digitally
sampled using small numbers of receivers.  Most existing RF arrays used in radar, communications and
Signal Intelligence systems have highly constrained digital beamforming capabilities since the element-
level signals are not digitally sampled; rather, these signals are combined into a single beam or sometimes
sub-array beams before digitization.  This sub-optimal combining was necessary because the number
of receivers, analog-to-digital converters and data rate of the system are limited by the available size,
weight, and power.  However, compressive sensing techniques present the opportunity to reclaim this lost
performance.  Technologies are planned for transition to the Navy, Army and Air Force.

FY 2008 Accomplishments:
NetTrack
-  Improved capabilities for using vehicle radar signatures to associate vehicle observations.
-  Demonstrated NetTrack operations in simulation.

Dual Beam Lynx
-  Conducted preliminary design review.
-  Developed algorithms.
-  Modified Lynx radar to add dual beam capabilities.

FY 2009 Plans:
NetTrack
-  Demonstrate radar signature-aided vehicle tracking and simulate the cooperative use between radar
platforms of those radar features.
-  Implement NetTrack capabilities in an operational airborne radar system.
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Dual Beam Lynx
-  Develop space time adaptive processing.
-  Perform flight test and data collection.

Next Generation RF Antenna System
-  Refine electromagnetic models.
-  Fabricate and measure RF properties.
-  Measure pattern of antenna to validate predictions on gain, bandwidth and signature.

FY 2010 Plans:
NetTrack
-  Demonstrate NetTrack capabilities in real-time on operational networked radar platforms.

Next Generation RF Antenna System
-  Design a novel antenna with superior gain and bandwidth.
-  Validate design using electromagnetic modeling.
-  Commence fabrication of first prototype antenna.

Airborne Passive Direction Finding with a Tactical Vector Sensor (ATVS)
-  Develop prototype ATVS antenna and measure RF performance characteristics in an outdoor range.
-  Design complete ATVS system.

Efficient Digitization of Element Signals
-  Develop general compressive sampling techniques which exploit sparsity in RF signal space and/or
time.
-  Use a combination of signal coding and sample selection to allow the element signals to be received
and sampled by a small number of digital receivers and to recover the original element signals digitally
through a combination of decoding and interpolation.

Advanced Airborne Optical Sensing 13.000 14.885 19.271
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(U)  The Advanced Airborne Optical Sensing program develops electro-optical and infrared sensors and
surveillance for aerial platforms.  Significant challenges arise as the result of two warfighting trends.  First,
the ever-changing mix of airborne platforms, now includes greater numbers of smaller UAVs.  Second,
the target set is increasingly challenging and now includes vehicles and individual dismounts that operate
under foliage and in urban canyons, using camouflage, obscurants, and other means of concealment.  In
response to these challenges the Advanced Airborne Optical Sensing program brings recent advances
in optical, electro-optical, photonic and other technologies to airborne optical sensing systems.  Specific
examples of these technologies includes: embedded image processors tailored to real-time detection,
identification, and tracking of military targets; hyper-spectral sensing technologies; flash detection; and
underwater object detection; advanced laser radar technologies; advanced digital signal processing to
support onboard image reconstruction, atmospheric correction, and system calibration; video exploitation
techniques including new approaches to scene understanding and activity detection; adaptive optics
techniques, such as deformable mirrors and liquid crystal spatial light modulators.  The program extends
these technologies and makes them practical for airborne surveillance systems.  Technologies developed
in the Advanced Airborne Optical Sensing program are planned for transition to the U.S. Army and the
U.S. Air Force.  Efforts in this program include:

• The Standoff Precision ID in 3-D (SPI 3-D) program is developing an affordable sensor package
capable of high-resolution 3-D images for confirmatory target ID at long ranges as well as full field of
view (FOV) ranging to support precise geolocation of targets.  The system provides intensity, range and
polarization information for each pixel in the field of view with each laser pulse.  The program includes a
series of ground-based and airborne demonstrations of SPI 3-D precision ID capabilities and track fusion
techniques.  The objectives are to provide: (1) high range resolution 3-D imaging; (2) full FOV range to
pixel determination; (3) multiple frame-to-frame registration of imagery, and (4) GPS-based cueing from
search systems.  Results will provide commanders with significantly improved long-range identification of
enemy ground targets, as well as targeting information to support guided weaponry.  The SPI 3-D system
employs optics, focal plane arrays, and gimbals combined with a range measurement technique.  SPI 3-
D technologies are being designed to achieve a Class IV UAV-compatible (Predator, Firescout & Warrior)
configuration for installation into a Multi-spectral Targeting System (MTS) turret for transition to the U.S. Air
Force at the conclusion of Phase III.  The program will produce high speed, ultra sensitive photodetectors
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for systems requiring operation at very low photon counts.  This will support long range sensors that can
detect highly obscured targets under canopy/camouflage as well as very wide-area search for submerged
targets including sea mines and semi-submerged mobile vessels.

• Spatially Processed Image Detection and Ranging (SPIDAR) is a coherent imaging method that allows
one to form a large, effective optical aperture from a set of smaller, lighter telescopes providing for very
high-resolution 3-D and 2-D ladar imagery of distant targets with a compact system configuration.  This
capability is very well suited for long-range engagements from airborne or space-based platforms and
could significantly enhance the current synthetic aperture imaging approaches by providing the desired
cross-range resolution along the axis perpendicular to the direction of travel.  This capability is also
applicable on a small scale to provide very-high resolution imagery in a compact and potentially man-
portable configuration for long-range ID.  The gain in size, weight and power over more conventional
lidar implementations will be assessed and demonstrated.  The effort will improve performance of the
technology, specifically using diffuse reflective targets, targets with lower contrast and reduced intensity
reference beam.  Additionally, suitable missions and platforms for the technology will be identified.
SPIDAR technologies will be transitioned to the U.S. Air Force in FY 2013.

• The Tactical Aircraft to Increase Long Wave Infrared Nighttime Detection (TAILWIND) program (formerly
Hyperspectral Framing) will develop and demonstrate a system for collecting and processing IR data
operating as a framing sensor.  The system will accept long wave infrared and color camera images
permitting day/night reconnaissance for real-time target detection and tracking.  The resulting sensor and
processing system will provide an order of magnitude increase in the combination of area coverage over
current systems, and a decrease in time to focus the sensor operator’s attention on relevant targets.  The
TAILWIND system is planned for transition to the U.S. Army by FY 2012.

FY 2008 Accomplishments:
Standoff Precision ID in 3-D (SPI 3-D)
-  Completed preliminary design for integration into Multi-Spectral Targeting Systems (MTS) turret.
-  Demonstrated metric sensing concept using a manned airborne testbed.
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FY 2009 Plans:
Standoff Precision ID in 3-D (SPI 3-D)
-  Hold critical design review and initiate fabrication of flight sensor components for turret integration.

Spatially Processed Image Detection and Ranging (SPIDAR)
-  Perform initial outdoor demonstration against enhanced targets to show spatial heterodyne approach is
able to form imagery under turbulent seeing conditions.
-  Perform initial assessment of the performance of the current system configurations and systems
analysis of long-range, high-resolution imaging applications.
-  Identify the trade space for considering multi-aperture receivers and illuminators in the system designs.
-  Define and detail performance of underlying key component technologies (including stable, high-power
laser sources, high-speed imaging focal planes and image processing analysis).
-  Develop conceptual system designs to achieve desired system performance.
-  Initiate system design for extended-range ground-based demonstration.

Tactical Aircraft to Increase Long Wave Infrared Nighttime Detection (TAILWIND)
-  Complete preliminary design of infrared and color sensor package.
-  Develop system design and data flow through to the user.

FY 2010 Plans:
Standoff Precision ID in 3-D (SPI 3-D)
-  Complete fabrication of miniaturized components and initiate integration into turret system.

Spatially Processed Image Detection and Ranging (SPIDAR)
-  Fabricate ground-based demonstration for >5 sub-apertures at short range.
-  Complete Critical Design Review (CDR) for airborne demonstration at long range.

Tactical Aircraft to Increase Long Wave Infrared Nighttime Detection (TAILWIND)
-  Complete detailed design of infrared and color sensor package.
-  Develop parallel processing, compression, and image exploitation algorithm.
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Wide Area Video Surveillance*

*Previously this was part of Advanced Airborne Optical Sensing.

(U) The Wide Area Video Surveillance program is developing advanced electro-optical and infrared
sensor technologies to enable persistent, wide-area, day-night video surveillance.  Specific examples of
these technologies includes: gigapixel focal plane arrays; advanced digital signal processors for giga-
pixel image formation; advanced image processing algorithms for real-time detection, identification, and
tracking of elusive and deceptive military targets; and advanced optics, telescopes and gimbals for high-
resolution image capture.  The Wide Area Video Surveillance program integrates these technologies in
proof-of-concept prototypes for demonstration on military platforms including large and small, manned and
unmanned aerial vehicles.  Wide Area Video Surveillance technologies are planned for transition to the
U.S. Air Force. Efforts in this program include:

• The Autonomous Real-time Ground Ubiquitous Surveillance – Imaging System (ARGUS-IS) program
(formerly known as Advanced Optical Sensing) is developing an airborne sensor system that provides
persistent, real-time, high-resolution, wide-area video surveillance.  ARGUS-IS will provide the warfighter
with a minimum of sixty-five “Predator like” video windows across the field of view.  Each video window
is electronically steerable and independent of the others.  ARGUS-IS can also provide a global moving
target indicator for vehicle size objects across the entire field of view.  ARGUS-IS is comprised of three
major subsystems: (1) a Gigapixel Sensor Subsystem (GSS) which consists of a set of four telescopes
and is mounted in a 3-axis stabilized gimbal; (2) an Airborne Processing Subsystem (APS) which takes
raw pixels from the GSS and performs all required processing; and (3) a ground processing subsystem
which provides the interface to the user and records down-linked imagery.  A Memorandum of Agreement
(MOA) for the transition of ARGUS-IS from DARPA to the U.S. Air Force.  The transition period is FY2009–
FY2010.

• The Autonomous Real-time Ground Ubiquitous Surveillance – Infrared (ARGUS-IR) program is
developing an airborne sensor system that provides a persistent, real-time, high-resolution, wide-area
night video surveillance capability.  ARGUS-IR uses an advanced infrared (IR) focal plane array (FPA)
sensor.  The nighttime persistent capability provided by ARGUS-IR combined with the daytime capability

6.693 10.040 13.000
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provided by ARGUS-IS enables 24-hour day/night surveillance.  ARGUS-IR’s wide-area, high-update-
rate, high-resolution imaging capability will enable detection and tracking of dismounts as well as vehicles.
ARGUS-IR will utilize the signal/image processor developed as part of ARGUS-IS, enabling ARGUS-IS
and ARGUS-IR to be combined into a common pod.  ARGUS-IR must overcome a number of demanding
technical challenges beyond those faced by ARGUS-IS.  The most significant challenges relate to the IR
FPA and size, weight, and power constraints for the IR sensor.  Technologies are planned for transition to
the U.S. Air Force.

FY 2008 Accomplishments:
Autonomous Real-time Ground Ubiquitous Surveillance – Imaging System (ARGUS-IS)
-  Completed preliminary and critical design review for each of the ARGUS-IS subsystems.
-  Developed advanced signal processing techniques for the rapid formation of optical imagery and
verified that the processing performance meets all the requirements for the overall system.
-  Verified that the sensor and ground processing systems satisfied the design parameters.
-  Designed and built the telescopes and composite focal plane arrays for the gigapixel sensor.
-  Designed the electronics associated with the gigapixel sensor.
-  Validated the ground processing system’s ability to command the airborne processing system, storage,
and video window display.

FY 2009 Plans:
Autonomous Real-time Ground Ubiquitous Surveillance – Imaging System (ARGUS-IS)
-  Complete the build of the gigapixel sensor.
-  Integrate sensor, airborne processor, and data link into A-160 pod.
-  Perform test flights utilizing a modified Blackhawk Helicopter.
-  Complete software development for ground processing and airborne processing systems.
-  Conduct flight experiments for video windows and video tracking.
-  Begin building a copy of the sensor and airborne processor for U.S. Air Force.

FY 2010 Plans:
Autonomous Real-time Ground Ubiquitous Surveillance – Imaging System (ARGUS-IS)
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-  Complete build and delivery of sensor and airborne processing systems for U.S. Air Force.
-  Integrate sensor and airborne processing systems into a compatible pod.
-  Integrate ARGUS-IS pod with target platform.
-  Conduct flight tests that will validate the video windows and video tracking functionality.

Autonomous Real-time Ground Ubiquitous Surveillance – Infrared (ARGUS-IR)
-  Develop prototype IR FPA.
-  Develop packaging approach appropriate for the target gimbal.
-  Begin development of optics for IR sensor.

Large Area Coverage Search-while-Track and Engage (LACOSTE)*
*Previously this was part of Advanced Airborne Optical Sensing.

(U) The Large Area Coverage Search-while-Track and Engage (LACOSTE) program enables a persistent,
tactical-grade ground moving target indicator (GMTI) capability in dense urban areas.  Wide-area
continuous tracking of moving vehicles requires very small coverage gaps, small resolution cells, and
target separation and identification features.  The ideal sensor has the area coverage rates of GMTI radar
and the resolution/identification capabilities of an electro-optical infrared system.  The LACOSTE program
will provide wide area surveillance, simultaneous tracking, and target engagement with electro-optical and
infrared sensors for tactical GMTI operations.  The program is developing a sensor with a very wide field of
regard (90 degree cone angle), and a wide instantaneous FOV that is rapidly scanned in a search-while-
track mode, tracking up to 10,000 targets in an urban area.  Additionally, the LACOSTE sensor will provide
next-generation precision tracking to enable engagement on a large number of (approximately 100)
targets in dense urban areas within that same field of regard with minimal penalty on the search-mode
area coverage rate.  The program is also developing a rapid “zoom” capability for target identification that
enables feature-aided tracking through dense target environments, plus sufficient target identification for
separating like-targets when back-tracking a particular target via the historical track data.  The LACOSTE
technology is planned for transition to the U.S. Air Force and the U.S. Army at the conclusion of the
program.

4.407 12.150 15.460
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FY 2008 Accomplishments:
-  Developed objective system designs and demonstrated the core technologies – electronically
addressable mask and computational imaging algorithms.

FY 2009 Plans:
-  Complete scaled integration of core system technologies.
-  Develop and test computational imaging and tracking algorithms.

FY 2010 Plans:
-  Manufacture and test full-scale components.
-  Perform system integration and laboratory testing.
-  Demonstrate performance (sensitivity, resolution, and tracking) via tower testing.

Synthetic Aperture Ladar for Tactical Imaging (SALTI)
(U) The Synthetic Aperture Ladar for Tactical Imaging (SALTI) program will develop and demonstrate
an airborne synthetic advanced laser radar (LADAR) capable of creating a synthetic aperture for high-
resolution, three-dimensional imagery at long ranges.  The technical objective of the SALTI program is to
provide a proof-of-feasibility for operation at tactically relevant high altitudes and at long ground ranges.
The SALTI approach combines the long-range day/night imaging afforded by conventional synthetic
aperture radar techniques exploiting high power, high bandwidth laser radars.  The result is 3-D imagery
for target location and identification at high fidelity and potentially small size and weight.  The SALTI
program has produced the first-ever synthetic aperture LADAR images from aircraft.

FY 2008 Accomplishments:
-  Developed lasers for higher power and higher bandwidths to support Long Range Demonstration
(LRD).
-  Characterized propagation through the atmosphere under operational conditions to assess long range
operational performance.
-  Generated and modified system design to support LRD.

6.689 16.000 .000
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FY 2009 Plans:
-  Develop high power, high bandwidth ladars for meeting SALTI requirements.
-  Develop mitigation techniques to counter atmospheric turbulence effects.
-  Develop and test acquisition, pointing and tracking subsystem for creating synthetic aperture ladar
images at long range.
-  Review feasibility of designs to place SALTI in a pod.

Ground Targeting Sensors
(U) The Ground Targeting Sensor thrust provides sensors and signal processing systems to detect,
identify, and engage close-in ground targets.  Its products are installed on platforms that operate on the
ground (HUMVEE, convoy elements) and near the ground (helicopters).  They employ technologies that
defeat or compensate for the unusual atmospheric conditions near the surface (turbulence, dust, strong
propagation losses) in order to provide timely and accurate detection and classification of dismounts, small
vehicles, and terrain obstacles.  Programs in this thrust include:

• The SandBlaster program will develop a helicopter pilot performance enhancement system for landing
in degraded visual environments such as Iraq and Afghanistan dust clouds.  Sandblaster addresses this
important operational challenge in a Blackhawk platform environment, in four distinct areas: (1) Advanced
flight controls which enable the helicopter to auto-land at a pilot-selected landing point; (2) See-through
sensing based on a forward-looking three dimensional W-band radar, which enables the pilot to see
through the dust and select a safe landing point; (3) A powerful fusion engine which combines map and
obstacle database knowledge with real-time radar data to construct a full current assessment of landing
zone hazards; and (4) An enhanced synthetic vision display to present this evolving real-time landing zone
information to the pilot in the most useful manner, combined with all necessary aircraft-state symbology
needed to complete a safe landing.  The technology developed under this program will transition to U.S.
Special Operations Command (USSOCOM), the U.S. Air Force and the U.S. Army.

• The Super-Resolution Vision System (SRVS) program will develop and build a field prototype soldier-
portable optical system that will demonstrate improved recognition and identification range over existing

17.540 17.952 15.000
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systems.  The key technical innovation is exploitation of atmospheric turbulence-generated micro-
lensing phenomena to generate images that are superior to diffraction-limited images.  A variation of
lenses approach, to include adaptive polymer lenses, will also be investigated.  SRVS will facilitate new
operational and tactical opportunities for land forces.  Through enhanced resolution imaging, SRVS will
(1) extend target recognition and identification to decisively longer distances; (2) overcome atmospheric
turbulence, which now limits the ability of high-resolution optics; and (3) increase target identification
confidence to reduce fratricide and/or collateral damage.  It will culminate in a field demonstration of a
prototype.  Technology developed under this program will transition to Special Operations Forces.

• The Short Wave Infrared through Fog and Clouds (SWIF) program will develop and demonstrate
advanced signal processing and optical imaging technology to allow detection of collision and grounding
threats in fog and clouds at useful ranges (day or night), which substantially degrade performance in
precision handling operations.  Humans are able to operate successfully with sensor assistance, but
situational awareness significantly degrades.  Successful development of this technology will restore this
situational awareness to tactically relevant distance and time scales.  Significant technical obstacles that
must be overcome include development of an ultra-short pulse laser with sufficient bandwidth and fast
enough pulse rise time to create transient-like propagation characteristics in an aerosol cloud, distributed
active sources, and advanced filtering techniques.  Technologies are planned for transition to the U.S.
military.

FY 2008 Accomplishments:
SandBlaster
-  Completed SandBlaster flight-simulator testing and evaluation.
-  Completed and installed millimeter-wave radar in the JUH-60A Blackhawk helicopter.
-  Completed and installed fusion engine in the JUH-60A Blackhawk helicopter.
-  Completed and installed Advanced Flight Control subsystem in the JUH-60A Blackhawk helicopter.
-  Completed and installed synthetic vision display in the JUH-60A Blackhawk helicopter.
-  Conducted initial radar testing in the JUH-60A Blackhawk helicopter.

Super-Resolution Vision System (SRVS)
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-  Investigated optimal control algorithms and implementation.
-  Completed prototype design; fabricated brassboard system.
-  Conducted field experiments and testing to optimize system performance.
-  Conducted Probability of Identification (PID) testing and obtained 90% PID on SRVS resolved imagery.

Short Wave Infrared through Fog and Clouds (SWIF)
-  Completed tradespace analysis of pulse propagation characteristics.

FY 2009 Plans:
SandBlaster
-  Complete Sandblaster system performance testing and demonstrate capabilities in the JUH-60A
Blackhawk helicopter.
-  Transition Sandblaster technology to the services.

Super-Resolution Vision System (SRVS)
-  Conduct demonstration and testing of prototype systems.
-  Modify design based on experiments and testing to support transition.

Short Wave Infrared through Fog and Clouds (SWIF)
-  Develop imaging algorithms.
-  Conduct modeling and simulation to optimize system range and resolution.
-  Conduct experiments under various scattering and absorption conditions to characterize optical link
budget.
-  Demonstrate imaging algorithm performance in controlled conditions.
-  Develop distributed active obscurant technologies.
-  Package and test distributed obscurant.

FY 2010 Plans:
Super-Resolution Vision System (SRVS)
-  Conduct conceptual studies to identify possible lens variations, including adaptive polymer lenses.
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-  Commence fabrication and testing of soldier portable prototype.
-  Conduct field testing of system performance.

Short Wave Infrared through Fog and Clouds (SWIF)
-  Distribute obscurant chamber testing and system validation.

Soldier-borne Sensor Technology
(U) The Soldier-borne Sensor Technology thrust provides sensors for improved situational awareness
and effectiveness of individual soldiers.  It builds small unit enemy weapon fire detection and classification
tools, more precise target designation sensors, and methods for improved small arms weapon
effectiveness.  Programs in this thrust include:

• The Crosswind Sensor System for Snipers (C-WINS) program will provide optical techniques to correct
for crosswinds on ballistic objects.  The C-WINS program will develop a novel weapon mounted optical
correction sighting system for various rifles and machine guns.  An eye safe laser and a high speed
camera will record motion of eddies in the atmosphere to measure wind profile that will used to provide
ballistic correction.  The system will provide offset corrections to the shooter for compensating the aim
point affected by the crosswind.  Key parameters of interest are: a) bullet hit points less than the target
size at any range up to weapons effective range; b) down range profiling up to weapons effective range;
c) ranging accuracy sufficient to provide elevation correction; d) automatic ballistic correction; e) day/night
operation; and f) no setup or calibration.  Additional capabilities could include: increased effective ranges
for a wide range of weapons; eye safe ranging; increased ID range during day and night; and shimmer
compensation.  This program is planned for transition to the U.S. Army and Marines.

• The Laser Geospatial Referencing (LGR) system will allow ground troops to designate targets for
engagement by air forces where the pilot or UAV operator can see the designated spots within the field of
view of their visible or forward looking infrared system.  The LGR concept provides nearly instantaneous
target location, identification and designation capabilities to weapon platforms supporting urban or other
ground operations.  The LGR concept enables these assets to be immediately directed by dismounted
soldiers.  LGR technology could dramatically reduce the time required for targeting existing firepower in the

7.930 11.997 3.500
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form of man-portable missiles, light armor, tanks, artillery and ground attack aircraft.  LGR technologies will
be transitioned to the U.S. Army and Marine ground forces, and U.S. Air Force and Army.

• The Sensor Tape program will develop and demonstrate a low-cost, one-time-use, low-power, band-
aid size, adhesive-applied blast dosimeter that records accumulative blast effects for integration into
combat medical care.  Significant technical obstacles that must be overcome include achieving adequate
switching frequencies, packaging, print-on ink technologies and production costs.  Sensor Tape is planned
for transition to the Air Force and Army.

FY 2008 Accomplishments:
Omni-Directional Flash & Launch Detection, Positioning, Classification and Observation System (MEGA)
-  Developed and demonstrated IR sensor prototype.
-  Developed and demonstrated stationary omni system.
-  Developed and demonstrated mobile platform omni system.

Crosswind Sensor System for Snipers (C-WINS)
-  Designed and built electronics board sufficient to trigger laser at required rates, receive, store and
process data (on line and offline).
-  Integrated system and conducted field tests to validate the proposed concept as a function of the
crosswind and scintillation index.
-  Demonstrated system capability to correct crosswind effects on ballistic trajectory.

FY 2009 Plans:
Crosswind Sensor System for Snipers (C-WINS)
-  Develop transition and manufacturing plans.
-  Develop and build three prototype systems and integrate and test system in the lab and field.

Laser Geospatial Referencing (LGR)
-  Complete initial feasibility study to determine concept of operations (CONOPS) and design
requirements.
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-  Assess technology development required to meet objectives and developed program plan.
-  Initiate supporting focal plane array technology development for LGR.

Sensor Tape
-  Demonstrate proposed sensors and communications capability in controlled laboratory experiments.
-  Integrate modules into a complete first generation prototype blast dosimeter.
-  Develop jet-printing processes required for printed sensors, printed electronics and printed memory
components.
-  Develop printed pressure, acceleration, light and acoustic sensors.
-  Develop proposed sensors and communications capability in controlled laboratory experiments.

FY 2010 Plans:
Crosswind Sensor System for Snipers (C-WINS)
-  Implement transition and manufacturing plans.
-  Transition to the Army and Marine Corps.

Sensor Tape
-  Demonstrate web-printing process for sensors, printed electronics and memory components.
-  Fabricate prototype sensor tapes.
-  Demonstrate sensor tape performance in field test.

Precision Electronic Warfare (PreEW)
(U) Precision Electronic Warfare (PreEW) will develop a system to enable highly precise communications
jamming.  This program will develop and demonstrate robust, low cost, small size, weight and power
(SWAP) distributed electronic warfare (EW) platforms to allow the warfighter to disrupt and impede an
adversary's communication network.  The PreEW program uses an array of nodes that have synchronized
clocks to enable the signal from each node to be aligned so that the carrier and phase are focused on
the desired location.  The effect will be to place the desired energy on the specific target area while not
affecting the non-target area.  The node is planned to contain localization, network, synchronization
and jamming processing and communication in a low-cost, easily deployable package.  Key technology

.000 .000 5.000
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challenges include oscillator synchronization, accurate pointing, and energy focusing to impact quality of
service of intended target.  The PreEW program is planned for transition to the Services in FY 2013.

FY 2010 Plans:
-  Design and develop precision clock synchronization techniques for evaluation and selection for static
scenarios.
-  Design beamforming and inter-mode communication architecture.
-  Experiment with brassboard design to validate ability for small SWAP.
-  Perform experiments to validate clock synchronization, precision pointing, and precision jamming
capabilities.

Foliage Penetration Reconnaissance Surveillance Tracking and Engagement Radar (FORESTER)
(U) The Foliage Penetration Reconnaissance Surveillance Tracking and Engagement Radar (FORESTER)
program is developing an ultra high frequency (UHF) ground moving target indicator (GMTI) radar that
can detect dismounts and vehicles moving under dense foliage.  In the first phase of the program, the
FORESTER was installed on a Black Hawk and flown in a series of successful demonstrations in the U.S.
and OCONUS.  In the second phase of the program, FORESTER was successfully flown on the A160,
a revolutionary high-altitude long-endurance unmanned helicopter developed by DARPA and the U.S.
Army.  FORESTER development is now finishing up with radar field experiments conducted jointly with
operational users to refine and optimize FORESTER radar performance and concepts of operation.  At
the conclusion of these experiments FORESTER will transition to Service partners.  The FORESTER
program was previously budgeted in PE 0603764E, Land Warfare Technology, Project LNW-03, Future
Combat Systems which ended in FY 2007.  Work is continuing in the Sensor Technology PE to complete
demonstrations and program transition.

FY 2008 Accomplishments:
-  Flew FORESTER antenna on A160 and demonstrated sufficient stability for radar imaging.
-  Flew full FORESTER on an A160 and demonstrated electromagnetic compatibility.

4.610 4.000 .000
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FY 2009 Plans:
-  Conduct radar field experiments and then, based on the results, refine and optimize FORESTER radar
performance and concepts of operation.
-  Transition FORESTER to the operational user.

C. Other Program Funding Summary ($ in Millions)
N/A

D. Acquisition Strategy
N/A

E. Performance Metrics
Specific programmatic performance metrics are listed above in the program accomplishments and plans section.
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COST ($ in Millions) FY 2008
Actual

FY 2009
Estimate

FY 2010
Estimate

FY 2011
Estimate

FY 2012
Estimate

FY 2013
Estimate

FY 2014
Estimate

FY 2015
Estimate

Cost To
Complete

Total Cost

SEN-CLS: Classified .000 .000 56.882 Continuing Continuing

A. Mission Description and Budget Item Justification
This project funds Classified DARPA Programs.  Details of this submission are classified.

B. Accomplishments/Planned Program ($ in Millions) FY 2008 FY 2009 FY 2010 FY 2011
Classified DARPA Program

This project funds Classified DARPA Programs.  Details of this submission are classified.

FY 2010 Plans:
Details will be provided under separate cover.

.000 .000 56.882

C. Other Program Funding Summary ($ in Millions)
N/A

D. Acquisition Strategy
N/A

E. Performance Metrics
Details will be provided under separate cover.
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COST ($ in Millions) FY 2008
Actual

FY 2009
Estimate

FY 2010
Estimate

FY 2011
Estimate

FY 2012
Estimate

FY 2013
Estimate

FY 2014
Estimate

FY 2015
Estimate

Cost To
Complete

Total Cost

Total Program Element 114.752 107.979 37.040 Continuing Continuing
GT-01: GUIDANCE
TECHNOLOGY

35.526 32.771 17.235 Continuing Continuing

GT-CLS: CLASSIFIED 79.226 75.208 19.805 Continuing Continuing

A. Mission Description and Budget Item Justification
(U) The Guidance Technology program element is budgeted in the Advanced Technology Development Budget Activity because it is developing system oriented
technologies that will improve our ability to navigate weapon systems with more precision and increase the capability to meet current and emerging threats.
Consequently, this program element will merge with the Sensors Technology program element in FY 2011.  Many of the guidance programs have ended eliminating the
need for such a specific program element.

(U) The Guidance Technology project increases the ability of Global Positioning System (GPS) users to operate effectively in the presence of enemy jamming; to
increase the versatility of navigation systems applications by developing microelectromechanical sensor inertial navigation system technologies; and to apply the
geolocation technologies/techniques to precision threat geolocation of short-dwell emitters or passive air defense systems.

B. Program Change Summary ($ in Millions)
FY 2008 FY 2009 FY 2010 FY 2011

Previous President's Budget 124.974 110.572 80.238
Current BES/President's Budget 114.752 107.979 37.040
Total Adjustments -10.222 -2.593 -43.198

Congressional Program Reductions .000 -2.593
Congressional Rescissions -3.000 .000
Total Congressional Increases .000 .000
Total Reprogrammings -3.800 .000
SBIR/STTR Transfer -3.422 .000
TotalOtherAdjustments -43.198

Change Summary Explanation
FY 2008
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Decrease reflects a below threshold reprogramming action, SBIR/STTR transfer, and the Section 8042 rescission.

FY 2009
Decrease reflects reductions for Section 8101 Economic Assumptions and new starts.

FY 2010
Decrease reflects completion of Guidance Technology programs and relocation of programs to the Sensor Technology Program Element.
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PE 0603768E GUIDANCE TECHNOLOGY

PROJECT NUMBER
GT-01

COST ($ in Millions) FY 2008
Actual

FY 2009
Estimate

FY 2010
Estimate

FY 2011
Estimate

FY 2012
Estimate

FY 2013
Estimate

FY 2014
Estimate

FY 2015
Estimate

Cost To
Complete

Total Cost

GT-01: GUIDANCE
TECHNOLOGY

35.526 32.771 17.235 Continuing Continuing

A. Mission Description and Budget Item Justification
(U) Fire-and-forget stand-off weapons need precise targeting information if critical fixed and mobile targets are to be eliminated effectively with minimal collateral
damage and minimum cost-per-kill.  This requires that: 1) military surveillance and targeting systems geolocate targets accurately in the same coordinate system in
which the weapon system navigates; 2) the surveillance, targeting and weapon systems have precision navigation and guidance systems on-board; and 3) navigation
and target location systems robustly operate day/night and in adverse weather.  In addition, future systems designed to accomplish precision strike missions must be
significantly more affordable.  Thrusts are included in this project to improve our ability to navigate when the Global Positioning System (GPS) is jammed or otherwise
unavailable; to increase the versatility of navigation systems applications by developing microelectromechanical sensor inertial navigation system technologies; and to
apply the geolocation technologies/techniques to precision threat geolocation of short-dwell emitters or passive air defense systems.

B. Accomplishments/Planned Program ($ in Millions) FY 2008 FY 2009 FY 2010 FY 2011
Multifunctional Electro-Optics for Defense of U.S. Aircraft (MEDUSA)

(U) The Multifunction Electro-Optics for Defense of U.S. Aircraft (MEDUSA) program will develop the
technologies and systems to give the U.S. air dominance at low altitude and at night.  This program
will develop the technologies to leap-frog reactive end-game countermeasures and enable increased
threat warning times, denial of launch, and put Electro Optical-Infrared (EO-IR) air defense threats at
risk.  MEDUSA is a three-part technology program: 1) conduct phenomenological measurements and
develop countermeasures and target classification/identification techniques; 2) develop critical component
technologies such as high-power IR laser sources, advanced IR detectors, and fibers for high-power
IR transmission; and 3) develop and demonstrate an end-to-end MEDUSA system.  The MEDUSA
technology is planned for transition to the Air Force and Army at the conclusion of technology development
and flight demonstration.

FY 2008 Accomplishments:
-  Fabricated first fully integrated large format 128x128 Near/Mid-Wave Infrared (NMIR) focal plane arrays
(FPA) integrated with a low-power, high-speed Read-Out Integrated Circuit (ROIC), demonstrating high-

10.856 8.615 5.892
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sensitivity and high-gain (>300) performance in an integrated FPA/ROIC compact camera cryo-cooler
package.
-  Fabricated final Long-Wave Infrared (LWIR) ROIC prior to hybridization with FPA.

FY 2009 Plans:
-  Complete testing of 128x128 NMIR FPA and initiate designs for fabrication of 256x256 arrays.
-  Complete fabrication of first fully integrated large format 128x128 LWIR FPA integrated with a low-
power, high-speed ROIC, demonstrating high-sensitivity large format heterodyne receiver performance in
an integrated FPA/ROIC compact camera cryo-cooler package.

FY 2010 Plans:
-  Conduct integration and system testing.
-  Complete fabrication and testing of 256x256 arrays.
-  Conduct integrated airborne proactive Infrared Counter Measure (IRCM) demonstration.

Robust Surface Navigation (RSN)*
*Formerly Robust Surface and Sub Surface Navigation (RSN/SSN).

(U)  The Robust Surface Navigation (RSN) program will provide the U.S. warfighter with the ability to
navigate effectively when the Global Positioning System (GPS) is unavailable due to hostile action (e.g.
jamming) or blockage by structures and foliage.  The RSN program will use Signals of Opportunity (SoOP)
from a variety of ground, air, and space-based sources, and augmented by judiciously placed RF beacons;
these will be received on the Warfighter’s forthcoming software defined radios and use specially tailored
algorithms to determine position.  The greater strength and diversity of these signals will provide coverage
when GPS is denied due to lack of penetration into buildings, and when severe multipath is a problem.
This is a two-part program: (1) cataloging and assessing potential exploitable signals followed by analysis
and performance modeling and hardware-based concept validation, and; (2) designing, testing, and
demonstrating a (non-form-fit) prototype receiver(s) and algorithms for geolocation using the SoOP.  The
RSN technology is planned for transition to the U.S. Special Operations Command and the U.S. Army with
specific elements of the program transitioning to the U.S. Navy and U.S. Air Force.

5.330 5.508 4.000
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FY 2008 Accomplishments:
-  Completed concept design of RSN systems.
-  Conducted end-to-end performance modeling of the RSN system for stationary, walking, driving, and
flying users, in urban, forested, and open environments.

FY 2009 Plans:
-  Complete fabrication of RSN prototype system and conduct field test in urban environment.
-  Perform RSN technical risk mitigation experiments and analysis.

FY 2010 Plans:
-  Conduct field test and demonstrate the functional RSN prototype in forested, jungle and open
environments, and for airborne users.
-  Demonstrate total system readiness.
-  Transition RSN technology.

Sub-Surface Navigation (SsN)
(U)  Building on technologies developed under the RSN program, the Sub-Surface Navigation (SsN)
program will provide the U.S. warfighter with the ability to navigate effectively underground, when
the Global Positioning System (GPS) is unavailable.  SsN will also enable long endurance or covert
underground missions where alternative navigation aids like inertial measurement units (IMUs) or inertial
navigation units (INUs) are unsuitable.  The SsN program will use Signals of Opportunity (SoOP) and
will develop specialized low frequency RF beacons and specially tailored algorithms to provide three-
dimensional navigation of personnel and mobile platforms underground.  SoOP include global lightning
events, which are abundant, propagate over very long distances, and are essentially non-deniable signals.
The greater strength and diversity of these signals will provide coverage when GPS is denied due to lack
of penetration through the earth.  This is a two part program: (1) analysis and performance modeling and
hardware-based concept validation of beacon-based signals, and experimental verification that SoOP have
propagated (and dispersed) through various geological overburdens and can be correlated with sufficient
accuracy to achieve desired geolocation resolution; and (2) designing, testing, and demonstrating a (non-

3.340 2.948 1.343
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form-fit) prototype receiver(s) and algorithms for geolocation using both beacons and SoOP.  The SsN
beacon technology is planned for transition to U.S. Special Operations Command.

FY 2008 Accomplishments:
-  Designed prototype beacon-based SsN system, including subsystem development and testing.
-  Isolated and quantified the primary sources of error in the beacon antenna and identified approaches
for reducing these in the Phase II design.
-  Initiated development of electromagnetic modeling capability to predict beacon-based system
performance.
-  Initiated development of next generation, small form-factor beacons.

FY 2009 Plans:
-  Continue design and development of prototype system with improved beacons and receivers.
-  Continue development of next generation, small form-factor beacon antenna design.
-  Develop hardware and software for a blended solution to use when operating the beacon-based in the
infrastructure transition zone between improved and unimproved underground environments.
-  Develop electromagnetic modeling capability to predict beacon-based system performance.
-  Test functional prototype beacon-based system for underground use; demonstrate system in multiple
representative environments.

FY 2010 Plans:
-  Complete transition of SoOP technology to U.S. Special Operations Command (SOCOM).

Precision Inertial Navigation Systems (PINS)
(U)  The Precision Inertial Navigation Systems (PINS) program will develop an entirely new class of
inertial navigation instruments using atomic inertial force sensors.  These sensors utilize the quantum-
mechanical wave-like nature of atoms in the atomic analogue of an optical interferometer to provide
unprecedented sensitivity to accelerations and rotations.  The atomic sensors will further be used to
measure the local gravitational field gradient to ensure that instrument alignment is properly maintained
throughout vehicle maneuver, thus mitigating gravity-induced navigation errors.  Initial program efforts

6.000 4.000 6.000
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will focus on developing fundamental technology components upon which future systems would be
constructed.  The PINS technology is planned for transition to the Navy at the conclusion of Phase III.

FY 2008 Accomplishments:
-  Demonstrated single sensor integrating single axis high-performance accelerometer, gyroscope, and
gravity gradiometer.
-  Completed open-ocean test campaign with combat swimmers demonstrating fifty meter per hour
submerged navigation error.

FY 2009 Plans:
-  Design and build six degree-of-freedom atom-based inertial measurement unit and multi-axis gravity
gradiometer for extended laboratory testing.
-  Design and construct pre-production prototype for final evaluation by Marine Corps combat swimmers.

FY 2010 Plans:
-  Complete laboratory testing of six degree-of-freedom atom-based inertial measurement unit and multi-
axis gravity gradiometer, demonstrating less than 500 meters accumulated error after 100 hours of
testing.
-  Transition atom interferometer-based navigation system to Navy Strategic Submarine Program Office.

Navigation-Grade MEMS Inertial Measurement Unit (IMU)
(U) The Navigation-Grade MEMS Inertial Measurement Unit (IMU) program will develop micro-scale
accelerometers and gyros with navigation-grade performance that use only milli-watts of power.  The
program will transcend traditional single mass-spring methods for navigation sensing and will explore
alternative approaches, such as multiple, interconnected mass-spring systems, micro-levitated spinning
structures, micro-optical readout mechanisms, atomic interferometric readout mechanisms, and
fluidic contortions.  This program will transition to industrial performers by developing wearable inertial
measurement units (IMUs) for dismounted warfighters capable of GPS-denied navigation for lengthy
periods; small IMUs for unmanned air and underwater vehicles, and for guidance of small, long-range
munitions—all of which will go into DoD systems.

10.000 11.700 .000
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FY 2008 Accomplishments:
-  Developed levitation methods.
-  Developed fluid contortion sensing.

FY 2009 Plans:
-  Develop micro-environmental control.
-  Control electronics integration.

C. Other Program Funding Summary ($ in Millions)
N/A

D. Acquisition Strategy
N/A

E. Performance Metrics
Specific programmatic performance metrics are listed above in the program accomplishments and plans section.
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FY 2009
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FY 2010
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FY 2011
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FY 2012
Estimate

FY 2013
Estimate

FY 2014
Estimate

FY 2015
Estimate

Cost To
Complete

Total Cost

GT-CLS: CLASSIFIED 79.226 75.208 19.805 Continuing Continuing

A. Mission Description and Budget Item Justification
This project funds Classified DARPA Programs.  Details of this submission are classified.

B. Accomplishments/Planned Program ($ in Millions) FY 2008 FY 2009 FY 2010 FY 2011
Classified DARPA Program

This project funds Classified DARPA Programs.  Details of this submission are classified.

FY 2008 Accomplishments:
Details will be provided under separate cover.

FY 2009 Plans:
Details will be provided under separate cover.

FY 2010 Plans:
Details will be provided under separate cover.

79.226 75.208 19.805

C. Other Program Funding Summary ($ in Millions)
N/A

D. Acquisition Strategy
N/A

E. Performance Metrics
Details will be provided under separate cover.
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COST ($ in Millions) FY 2008
Actual

FY 2009
Estimate

FY 2010
Estimate

FY 2011
Estimate

FY 2012
Estimate

FY 2013
Estimate

FY 2014
Estimate

FY 2015
Estimate

Cost To
Complete

Total Cost

Total Program Element 74.569 .000 .000 Continuing Continuing
SB-01: SMALL BUSINESS
INNOVATIVE RESEARCH

74.569 .000 .000 Continuing Continuing

A. Mission Description and Budget Item Justification
In accordance with Public Law 106-554 (Small Business Reauthorization Act of 2000) and Public Law 107-50 (Small Business Technology Transfer Program
Reauthorization Act of 2001), the DARPA Small Business Innovative Research (SBIR) and Small Business Technology Transfer (STTR) programs are designed to
provide small, high-tech businesses and academic institutions the opportunity to propose radical, innovative, high-risk approaches to address existing and emerging
national security threats; thereby supporting DARPA’s overall strategy to bridge the gap between fundamental discoveries and the provision of new military capabilities.

B. Program Change Summary ($ in Millions)
FY 2008 FY 2009 FY 2010 FY 2011

Previous President's Budget .000 .000 .000
Current BES/President's Budget 74.569 .000 .000
Total Adjustments 74.569 .000 .000

Congressional Program Reductions .000 .000
Congressional Rescissions .000 .000
Total Congressional Increases .000 .000
Total Reprogrammings .000 .000
SBIR/STTR Transfer 74.569 .000

Change Summary Explanation
FY 2008
Increase reflects the SBIR/STTR transfer.

453



UNCLASSIFIED

UNCLASSIFIED
R-1 Line Item #145

Page 2 of 2

Exhibit R-2a, PB 2010 Defense Advanced Research Projects Agency RDT&E Project Justification DATE: May 2009
APPROPRIATION/BUDGET ACTIVITY
0400 - Research, Development, Test & Evaluation, Defense-Wide/BA
6 - RDT&E Management Support

R-1 ITEM NOMENCLATURE
PE 0605502E SMALL BUSINESS INNOVATIVE RESEARCH

PROJECT NUMBER
SB-01

COST ($ in Millions) FY 2008
Actual

FY 2009
Estimate

FY 2010
Estimate

FY 2011
Estimate

FY 2012
Estimate

FY 2013
Estimate

FY 2014
Estimate

FY 2015
Estimate

Cost To
Complete

Total Cost

SB-01: SMALL BUSINESS
INNOVATIVE RESEARCH

74.569 .000 .000 Continuing Continuing

A. Mission Description and Budget Item Justification
In accordance with Public Law 106-554 (Small Business Reauthorization Act of 2000) and Public Law 107-50 (Small Business Technology Transfer Program
Reauthorization Act of 2001), the DARPA Small Business Innovative Research (SBIR) and Small Business Technology Transfer (STTR) programs are designed to
provide small, high-tech businesses and academic institutions the opportunity to propose radical, innovative, high-risk approaches to address existing and emerging
national security threats; thereby supporting DARPA’s overall strategy to bridge the gap between fundamental discoveries and the provision of new military capabilities.

B. Accomplishments/Planned Program ($ in Millions) FY 2008 FY 2009 FY 2010 FY 2011
Small Business Innovative Research

FY 2008 Accomplishments:
The DARPA SBIR and STTR programs are being executed within OSD guidelines.

74.569 .000 .000

C. Other Program Funding Summary ($ in Millions)
N/A

D. Acquisition Strategy
N/A

E. Performance Metrics
Specific programmatic performance metrics are listed above in the program accomplishments and plans section.
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Exhibit R-2, PB 2010 Defense Advanced Research Projects Agency RDT&E Budget Item Justification DATE: May 2009
APPROPRIATION/BUDGET ACTIVITY
0400 - Research, Development, Test & Evaluation, Defense-Wide/BA 6 - RDT&E
Management Support

R-1 ITEM NOMENCLATURE
PE 0605897E DARPA AGENCY RELOCATION

COST ($ in Millions) FY 2008
Actual

FY 2009
Estimate

FY 2010
Estimate

FY 2011
Estimate

FY 2012
Estimate

FY 2013
Estimate

FY 2014
Estimate

FY 2015
Estimate

Cost To
Complete

Total Cost

Total Program Element .000 27.924 45.000 Continuing Continuing
AR-02: DARPA AGENCY
RELOCATION

.000 27.924 45.000 Continuing Continuing

A. Mission Description and Budget Item Justification
(U) This program element is budgeted in the Management Support Budget Activity to meet building relocation support cost requirements for the Defense Advanced
Research Projects Agency (DARPA).  The move to a new facility is required by the Department of Defense Unified Facilities Criteria (UFC) and Anti-terrorism/Force
Protection Requirements Regulation (UFC 4-010-01 dtd 8 Oct 2003, as amended 22 Jan 2007).  The regulation lists force protection standards and is mandatory for
facilities leased for DoD use.  The regulation applies to all new leases executed on or after 1 Oct 2005 and to renewal or extension of any existing lease on or after
1 Oct 2009.  DARPA’s existing leased facility does not meet the UFC standards and the lease expires 30 Jul 2010.  This Program Element will fund all expenses
associated with planning and movement of the Agency to its new location.  Initial costs will include design and trade studies, costs associated with implementing force
protection standards, floor plan layout and planning activities leading up to the move.  Further, it will fund outfitting of the selected property with the force protection
standards, infrastructure, equipment, and furniture required for the DARPA staff and completion of the move in the 2011-2012  timeframe.

B. Program Change Summary ($ in Millions)
FY 2008 FY 2009 FY 2010 FY 2011

Previous President's Budget .000 28.000 45.000
Current BES/President's Budget .000 27.924 45.000
Total Adjustments .000 -.076 .000

Congressional Program Reductions .000 -.076
Congressional Rescissions .000 .000
Total Congressional Increases .000 .000
Total Reprogrammings .000 .000
SBIR/STTR Transfer .000 .000
TotalOtherAdjustments .000

Change Summary Explanation
FY 2009
Decrease reflects reductions for Section 8101 Economic Assumptions.
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Exhibit R-2a, PB 2010 Defense Advanced Research Projects Agency RDT&E Project Justification DATE: May 2009
APPROPRIATION/BUDGET ACTIVITY
0400 - Research, Development, Test & Evaluation, Defense-Wide/BA
6 - RDT&E Management Support

R-1 ITEM NOMENCLATURE
PE 0605897E DARPA AGENCY RELOCATION

PROJECT NUMBER
AR-02

COST ($ in Millions) FY 2008
Actual

FY 2009
Estimate

FY 2010
Estimate

FY 2011
Estimate

FY 2012
Estimate

FY 2013
Estimate

FY 2014
Estimate

FY 2015
Estimate

Cost To
Complete

Total Cost

AR-02: DARPA AGENCY
RELOCATION

.000 27.924 45.000 Continuing Continuing

A. Mission Description and Budget Item Justification
(U) This Program Element is budgeted in the Management Support Budget Activity to meet building relocation support cost requirements for the Defense Advanced
Research Projects Agency (DARPA).  The move to a new facility is required by the Department of Defense Unified Facilities Criteria (UFC) and Anti-terrorism/Force
Protection Requirements Regulation (UFC 4-010-01 dtd 8 Oct 2003, as amended 22 Jan 2007).  The regulation lists force protection standards and is mandatory for
facilities leased for DoD use.  The regulation applies to all new leases executed on or after 1 Oct 2005 and to renewal or extension of any existing lease on or after
1 Oct 2009.  DARPA’s existing leased facility does not meet the UFC standards and the lease expires 30 Jul 2010.  This Program Element will fund all expenses
associated with planning and movement of the Agency to its new location.  Initial costs will include design and trade studies, costs associated with implementing force
protection standards, floor plan layout and planning activities leading up to the move.  Further, it will fund outfitting of the selected property with the force protection
standards, infrastructure, equipment, and furniture required for the DARPA staff and completion of the move in the 2011-2012 timeframe.

B. Accomplishments/Planned Program ($ in Millions) FY 2008 FY 2009 FY 2010 FY 2011
DARPA Agency Relocation

FY 2009 Plans:
-  Support GSA contracting for commercial construction of new facility.
-  Implement force protection standards such as blast proofing and procure long lead items, vehicle
barrier/entry control system, door and perimeter sensors, access control system and intrusion system for
restricted areas.
-  Design tenant build out of commercial facility.

FY 2010 Plans:
-  Construct tenant build out of commercial facility to include:
-  Unclassified office space.
-  Classified office space (Sensitive Compartmented Information Facilities (SCIFs) and Temporary Secure
Working Areas (TSWAs)).
- Conference center.

.000 27.924 45.000
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Exhibit R-2a, PB 2010 Defense Advanced Research Projects Agency RDT&E Project Justification DATE: May 2009
APPROPRIATION/BUDGET ACTIVITY
0400 - Research, Development, Test & Evaluation, Defense-Wide/BA
6 - RDT&E Management Support

R-1 ITEM NOMENCLATURE
PE 0605897E DARPA AGENCY RELOCATION

PROJECT NUMBER
AR-02

B. Accomplishments/Planned Program ($ in Millions) FY 2008 FY 2009 FY 2010 FY 2011
-  Wiring closets; building security system; unclassified and classified cabling; and all associated activities
to prepare the building for occupancy.

C. Other Program Funding Summary ($ in Millions)
N/A

D. Acquisition Strategy
N/A

E. Performance Metrics
Specific programmatic performance metrics are listed above in the program accomplishments and plans section.
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Exhibit R-2, PB 2010 Defense Advanced Research Projects Agency RDT&E Budget Item Justification DATE: May 2009
APPROPRIATION/BUDGET ACTIVITY
0400 - Research, Development, Test & Evaluation, Defense-Wide/BA 6 - RDT&E
Management Support

R-1 ITEM NOMENCLATURE
PE 0605898E MANAGEMENT HQ - R&D

COST ($ in Millions) FY 2008
Actual

FY 2009
Estimate

FY 2010
Estimate

FY 2011
Estimate

FY 2012
Estimate

FY 2013
Estimate

FY 2014
Estimate

FY 2015
Estimate

Cost To
Complete

Total Cost

Total Program Element 51.480 48.568 51.055 Continuing Continuing
MH-01: MANAGEMENT
HQ - R&D

51.480 48.568 51.055 Continuing Continuing

A. Mission Description and Budget Item Justification
(U) This program element is budgeted in the Management Support Budget Activity because it provides funding for the administrative support costs of the Defense
Advanced Research Projects Agency.  The funds provide personnel compensation for civilians as well as costs for building rent, physical security, travel, supplies and
equipment, communications, printing and reproduction.  During Base Realignment and Closure (BRAC) discussions, DARPA was instructed to work with the General
Services Administration and Washington Headquarters Service personnel to prepare to vacate the Agency’s current headquarters building at the end of its lease (2010)
and relocate to a facility that meets force protection requirements.  The FY 2008 budget included funds to begin design and trade studies and initial floorplan layout.  A
new Program Element was established for DARPA relocation expenses starting in FY 2009 (PE 0605897E).

B. Program Change Summary ($ in Millions)
FY 2008 FY 2009 FY 2010 FY 2011

Previous President's Budget 48.480 52.700 56.876
Current BES/President's Budget 51.480 48.568 51.055
Total Adjustments 3.000 -4.132 -5.821

Congressional Program Reductions .000 -4.132
Congressional Rescissions .000 .000
Total Congressional Increases .000 .000
Total Reprogrammings 3.000 .000
SBIR/STTR Transfer .000 .000
TotalOtherAdjustments -5.821

Change Summary Explanation
FY 2008
Increase reflects a below threshold reprogramming action to cover increase in funding for new hires, recruitment and retention bonuses, and separation
incentives.
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Exhibit R-2, PB 2010 Defense Advanced Research Projects Agency RDT&E Budget Item Justification DATE: May 2009
APPROPRIATION/BUDGET ACTIVITY
0400 - Research, Development, Test & Evaluation, Defense-Wide/BA 6 - RDT&E
Management Support

R-1 ITEM NOMENCLATURE
PE 0605898E MANAGEMENT HQ - R&D

FY 2009
Decrease reflects reductions for Section 8101 Economic Assumptions and unexecutable growth.

FY 2010
Decrease reflects adjustments to salaries and benefits for revised pay raise assumptions and repricing of operational support in anticipation of the agency
relocation in the timeframe 2011-2012.

460



UNCLASSIFIED

UNCLASSIFIED
R-1 Line Item #155

Page 3 of 4

Exhibit R-2a, PB 2010 Defense Advanced Research Projects Agency RDT&E Project Justification DATE: May 2009
APPROPRIATION/BUDGET ACTIVITY
0400 - Research, Development, Test & Evaluation, Defense-Wide/BA
6 - RDT&E Management Support

R-1 ITEM NOMENCLATURE
PE 0605898E MANAGEMENT HQ - R&D

PROJECT NUMBER
MH-01

COST ($ in Millions) FY 2008
Actual

FY 2009
Estimate

FY 2010
Estimate

FY 2011
Estimate

FY 2012
Estimate

FY 2013
Estimate

FY 2014
Estimate

FY 2015
Estimate

Cost To
Complete

Total Cost

MH-01: MANAGEMENT
HQ - R&D

51.480 48.568 51.055 Continuing Continuing

A. Mission Description and Budget Item Justification
(U) This program element is budgeted in the Management Support Budget Activity because it provides funding for the administrative support costs of the Defense
Advanced Research Projects Agency.  The funds provide personnel compensation for civilians as well as costs for building rent, physical security, travel, supplies and
equipment, communications, printing and reproduction.  During Base Realignment and Closure (BRAC) discussions, DARPA was instructed to work with the General
Services Administration and Washington Headquarters Service personnel to prepare to vacate the Agency’s current headquarters building at the end of its lease (2010)
and relocate to a facility that meets force protection requirements.  The FY 2008 budget included funds to begin design and trade studies and initial floorplan layout.  A
new Program Element was established for DARPA relocation expenses starting in FY 2009 (PE0605897E).

B. Accomplishments/Planned Program ($ in Millions) FY 2008 FY 2009 FY 2010 FY 2011
Management Headquarters

FY 2008 Accomplishments:
-  Funded civilian salaries and benefits, including bonus package compensation for Section 1101 hires,
and administrative support costs.
-  Funded travel, rent and other infrastructure support costs.
-  Funded security costs to continue access controls, uniformed guards, and building security
requirements.
-  Funded CFO Act compliance costs.
-  Funded Design and Trade studies in preparation for a move to a force-protection compliant building.

FY 2009 Plans:
-  Fund civilian salaries and benefits, including bonus package compensation for Section 1101 hires, and
administrative support costs.
-  Fund travel, rent and other infrastructure support costs.
-  Fund security costs to continue access controls, uniformed guards, and building security requirements.
-  Fund CFO Act compliance costs.
-  Fund DARPA share of DoD Acquisition Workforce Fund.

51.480 48.568 51.055
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Exhibit R-2a, PB 2010 Defense Advanced Research Projects Agency RDT&E Project Justification DATE: May 2009
APPROPRIATION/BUDGET ACTIVITY
0400 - Research, Development, Test & Evaluation, Defense-Wide/BA
6 - RDT&E Management Support

R-1 ITEM NOMENCLATURE
PE 0605898E MANAGEMENT HQ - R&D

PROJECT NUMBER
MH-01

B. Accomplishments/Planned Program ($ in Millions) FY 2008 FY 2009 FY 2010 FY 2011

FY 2010 Plans:
-  Fund civilian salaries and benefits, including bonus package compensation for Section 1101 hires, and
administrative support costs.
-  Fund travel, rent and other infrastructure support costs.
-  Fund security costs to continue access controls, uniformed guards, and building security requirements.
-  Fund CFO Act compliance costs.
-  Fund DARPA share of DoD Acquisition Workforce Fund.

C. Other Program Funding Summary ($ in Millions)
N/A

D. Acquisition Strategy
N/A

E. Performance Metrics
Specific programmatic performance metrics are listed above in the program accomplishments and plans section.
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Exhibit R-2, PB 2010 Defense Advanced Research Projects Agency RDT&E Budget Item Justification DATE: May 2009
APPROPRIATION/BUDGET ACTIVITY
0400 - Research, Development, Test & Evaluation, Defense-Wide/BA 6 - RDT&E
Management Support

R-1 ITEM NOMENCLATURE
PE 0305103E CYBER SECURITY INITIATIVE

COST ($ in Millions) FY 2008
Actual

FY 2009
Estimate

FY 2010
Estimate

FY 2011
Estimate

FY 2012
Estimate

FY 2013
Estimate

FY 2014
Estimate

FY 2015
Estimate

Cost To
Complete

Total Cost

Total Program Element .000 49.865 50.000 Continuing Continuing
CYB-01: CYBER
SECURITY INITIATIVE

.000 49.865 50.000 Continuing Continuing

A. Mission Description and Budget Item Justification
(U) The National Cyber Security Initiative will foster a revolution in the Nation’s ability to protect and defend its cyber operations.  DARPA’s piece of the overall Cyber
Security Initiative (CSI) will be to create a cyber test range that will become a National resource for testing the resiliency of cyber programs in the face of hostile action.
The Cyber Range will be capable of supporting multiple, simultaneous, segmented tests in realistically configured or simulated testbed environments.

B. Program Change Summary ($ in Millions)
FY 2008 FY 2009 FY 2010 FY 2011

Previous President's Budget .000 50.000 50.000
Current BES/President's Budget .000 49.865 50.000
Total Adjustments .000 -.135 .000

Congressional Program Reductions .000 -.135
Congressional Rescissions .000 .000
Total Congressional Increases .000 .000
Total Reprogrammings .000 .000
SBIR/STTR Transfer .000 .000

Change Summary Explanation
FY 2009
Decrease reflects a reduction for Section 8101 Economic Assumptions.
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Exhibit R-2a, PB 2010 Defense Advanced Research Projects Agency RDT&E Project Justification DATE: May 2009
APPROPRIATION/BUDGET ACTIVITY
0400 - Research, Development, Test & Evaluation, Defense-Wide/BA
6 - RDT&E Management Support

R-1 ITEM NOMENCLATURE
PE 0305103E CYBER SECURITY INITIATIVE

PROJECT NUMBER
CYB-01

COST ($ in Millions) FY 2008
Actual

FY 2009
Estimate

FY 2010
Estimate

FY 2011
Estimate

FY 2012
Estimate

FY 2013
Estimate

FY 2014
Estimate

FY 2015
Estimate

Cost To
Complete

Total Cost

CYB-01: CYBER
SECURITY INITIATIVE

.000 49.865 50.000 Continuing Continuing

A. Mission Description and Budget Item Justification
(U) The National Cyber Security Initiative will foster a revolution in the Nation’s ability to protect and defend its cyber operations.  DARPA’s piece of the overall Cyber
Security Initiative (CSI) will be to create a cyber test range that will become a National resource for testing the resiliency of cyber programs in the face of hostile action.
The Cyber Range will be capable of supporting multiple, simultaneous, segmented tests in realistically configured or simulated testbed environments.

B. Accomplishments/Planned Program ($ in Millions) FY 2008 FY 2009 FY 2010 FY 2011
Cyber Security Initiative

(U)  The goal of the National Cyber Range (NCR) is to revolutionize the Nation’s ability to conduct
cyber operations by providing a persistent cyber testing environment.  The National Cyber Range will
produce qualitative and quantitative assessments of the security of various cyber technologies and
scenarios.  The National Cyber Range will provide a revolutionary, safe, instrumented environment for our
national cyber security research organizations to test the security of information systems.  The network
environment will be able to replicate complex, large-scale, heterogeneous networks and users in current
and future Department of Defense (DoD) weapon systems and operations.   It will also enable multiple,
independent, simultaneous experiments on the same infrastructure to enable realistic testing of Internet/
Global Information Grid (GIG) scale research, and develop and revolutionize the state-of-the-art in cyber
testing.

FY 2009 Plans:
-  Develop detailed design specifications and concepts of operations.
-  Refine the specifications leading to prototype development.

FY 2010 Plans:
-  Complete prototype development.
-  Expand the cyber range to full capability and begin transition effort.

.000 49.865 50.000
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Exhibit R-2a, PB 2010 Defense Advanced Research Projects Agency RDT&E Project Justification DATE: May 2009
APPROPRIATION/BUDGET ACTIVITY
0400 - Research, Development, Test & Evaluation, Defense-Wide/BA
6 - RDT&E Management Support

R-1 ITEM NOMENCLATURE
PE 0305103E CYBER SECURITY INITIATIVE

PROJECT NUMBER
CYB-01

C. Other Program Funding Summary ($ in Millions)
N/A

D. Acquisition Strategy
N/A

E. Performance Metrics
Specific programmatic performance metrics are listed above in the program accomplishments and plans section.
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